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I. EXECUTION MEMORANDUM 
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1. ENVIRONMENT AND PROJECT HISTORY 

The developer of this project is the- United Nations Organization 
for In1ustrial Development (UNIDO), the Headquarters of which are 
located in VIENNA (Austria). 

- VIENNA INTERNATIONAL CENTRE 
P. 0. Box 300 
A - 1400 VIENNA 

The study is financed by the PNUD, within the scope of a program, 
realized by the ONUDI, of assistance to the Nigeria-Niger Joint 
Commission for Cooperation, the headquarters of which are located 
in.NIAMEY, in Niger. Its destination is to define, startinq from 
a type of millet and sorghum mill used by village populations, 
the production unit for these appliances, the setting up of which 
could be either in Niger or in Nigeria. 

The firm SOFRECO, Societe Fran~aise de Realisations d'Etudes et 
de Conseil, with head office in Paris, 9, rue Alfred de Vigny 
75008 PARIS, has been assigned this study by the UNIDO; this study 
took place partly in the countries concerned, partly in Paris. 

The field mission took place in two separate stages, one i~ Niger, 
from October 14th to November 2nd, and the other in Nigeria, from 
November 29th to December 20th (see appended reports and maps in 
the appendix to the present studv ). 

The team which worked on this study in Niger and Nigeria, included 

- Ramon ARESTE 
- Marc VENE 
- Gerard BAUMANN 

Project Manager 
Expert in Agronomy 
Expert in grain processing 
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Finally, the SOFRECO team, which in these two countries, received 
a precious assistance which helped it in the realizdtion of 

5. 

mission, that it be from UNIDO or locil political and administrative 
authorities, or from the different Ministries or Organizations the 
names of which figure in the appended reports. 

We want to thank them very sincerely, especially MM Gabriel AKUNWAFOR 
General Secretary, Boureima MAGAGI, Deputy General Secretary, and 
GADO, Financial Manager of the Joint Commission both for their 
collaboration and their assistance all along our mission. 

A "Prospective study for the Agricultural Development of the SAHEL 
zone 1975-1990" has been published by the FAQ in 1976. Later, were 
published the CILSS and SAHEL Club works presented in 1977 at the 
OTTAWA Conference, conference to which was also referred the 
"MAIDUGURY PROJECT'', developed by the IDRC (Industrial Development 

Research Centre) of Canada. 

Afterwards, followed one ·another at short intervals 

A new IDRC study, at PITSANE, and then at GABANE, in BOTSWANA 

(1977-1979). 
- The UNICEF study "Village Technologies in western and central Africa 

( 1977-1978). 
- The IDRC report at NAIROBI (1978) on Millet and Sorghum. 
- The DAVES and ELTERICH report at the "Conseil de L'Entente'' (1978). 
- The OECD-SAHEL Club study "Critical evaluation of Food Assistance 

(Aide Alimentaire) in the SAHEL, presented at the NOUAKCHOTT 

Symposium. (1979). 
- The studies undertaken in many laboratories, mainly the one of the 

IRAT (Institute for Tropical Agronomic Research, in Montpell ier). 
- T~e MARPLAN-TOPFER Institute report on the creation of millet 

and sorghum processing unit (1982). 
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More recently yet were published : 

- The SCE1-AGRI report on "traditional grain technologies in the 
SAHEL countries. Its part in food self-sufficiency published by 
the French Ministry of Cooperation and Development {April 1982). 

- The "Ecole Nationale du Genie Rural, des Eaux et For~ts Students' 
report, "The Niger agricultural environment : which processing for 
millet and sorghum . {March 1982 ). 

- 4 UNCC studies on millet mills and grain banks. (1981 and 1982). 

6. 

Running through all these documentations and many other which can be 
seen at the CEEMAT {Centre d'Etudes et d'Experimentation du Machinisme 
Agricole) and at the GRET {Groupe de Recherches et d'Echanges Techno­
logiques), or which have been published as review articles {in "Agro­
nomie Tropicale" - 1966 - N° 8 - 1967 - N° 8 - 1970 - N° l - 1971 
N° 10 in "Annales de la Nutrition et de l'Alimentation" - 1963 - N°3), 
it can be noticed that the industrial processing of millet and sorghum 
canrot exclude, before ·a long period, the cottage industry processing, 
in village mills. 

The craftsmen's mechanization is considered as necessary to free 
women from their daily and most tedious chores, and from then on, 
to free them for other tastes, sofT1!lle more enriching on the human 
and social plans, and other which could contribute to the food 
self-sufficiency policy. 
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2. MARKET AND PLANT SIZES : 

The yearly requirements f~r mills have been estimated at about 
700 appli3ntes for Niqer and about B.eoo for Nigeria, and the 
yearly demand, respec::ively for each of these countries at 
about 320 and 1700, i.e. a yearly total of 2.020 appliances. 

For the dehullers, the demand has been figur€d at approximately 
600 dppliances a year, for the r~asons expo~ed in chapter III. 
Finally, ~he annual production program for the plant has been 

set at : 
mills 2031 

dehullers 6~2 

spare parts 225 (ir. mill and dehullers equivalent) 

i.e. a total of 2.868 appliances for a production capacity for 
the plant under study of approximately 5.000 appliances. 

This production capacity has been computed on a 230 work 
days yearly basis, with a crew defined in chapter VIII working 

8 hours a day. 

-1 
7. 
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3. MATERIALS AND PRODUCTION FACTORS : 

The appliances we recommend present.the essential characteristic 
that their bodies are made in welded steel instead of being in 

8. 

cast iron, solution which presents the interest of limiting at 
the utmost the imports of finished products, and therefore of 
bringi~g locally the maximum of added value, starting from imported 
basic products. (see in annex conception, welded steel body of the 
CHAMPENOIS appliance, type V 300 and V 400). 
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4. LOCATION : 

From the missions realized in the departments and states of the 
c~ncerned two countries, we are lead to think that ~he best location 

for the plant could be : 

- for NIGER : the region of BIRNI-N'KONI, MARADI 
- for NIGERIA : the region of GUSAU, KATSINA, KANO 

These locations take into consideration the constraints of this 
type of industrial unit, and the fact that we recommend, in a first 
stage, the construction of a single unit. 

The definite siting could however not come out of the mission we 
were assigned; however, for NIGER, this siting could be set, after 
a careful study, in the industrial area of the city of MARADI, 
either on an inoccupied plot, or by the re-use of the closed-down 

plant of CFDT (see plan N° 3 in appendix). 
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5. PROJECT TECHNICAL ASPECTS : 

The plant will build mills; it will be't~e basic appliance which the 
population should be able to obtain, ir. a first stage. At the same time, 
some dehullers could be built, the type of which could be set definively 
after study of different models. This study could be undertaken by the 
Engineering Department of the AHMADU BELLO UNIVERSITY (A.B.U.) in the 

town of ZARIA (NIGERIA). 

Finally, later on, this plant could build millet and sorghum shellers 

and water pumps. 

The mill to be built is one cf the vertical metal plates type, with 
an fourly mean output (depending on the product) of 200 kg/h. 

The dehuller could either be one of the IDRC Mini-dehuller type, 

which can process a load of 5 kg of product at one time, or the 
IDRC PRC/RllC type, which can process 10 kg at one time, or both 

types. 

The production unit would occupy a land area of 1.050 m2 and could 
be set on a 5.000 m2 plot, in order to allow further extensio~s; 
anyhow, the production unit as defined in this study will have a 
production of about 43 % of its equipment maximum capacity; on the 
other hand, it will be practically possible to double the capacity of 
the machine workshop without building extension, on account of avai­

lable space (see in annex - plan N° 1). 

Civil engineering and public works will include the fitting out of 
the plot; the scraping, resurfacing and compaction of the building 

land; the building foundations will be of shallow foundation type, 

or isolated, continuous foundation slab, depending on situation. 
The machines and equipments will be set on independant concret 

mast. 
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ll. 

The construction will be simple, with metal frames either braced 
framework or solid stat~ beam's type, of local construction; the walls 
will be made up of hollow breeze-blocks up to a height of 3,5 m and 

in aluminum coating for the rest. 

The roof will be in aluminum sheet and in translucent polyVinyl 

for the lighting parts. 
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6. MANPOWER : 

The total personnel will be 56 persons, split i~ 15 administrative 
and commercial employees and 41 in the workshop. 

The staff, normally of 5 nationals will be reinforced for the first 
two years of operation by 3 expatriates, indispensable at the key 
posts, that is at the levels of plant management, supplies and 
workshops. These expatriates executives w i 11 have for miss ion to 
train their Nigeria, or Niger counterparts, to implement and to 
run in the technical production and management structures. We 
believe that a 2 years period is a minimum, if the project is to 
become viable, and that takes into account the locally available 

manpower. 

The Plant Manager should be a good administrator and a good 
technician. Therefore, he should have received a basic technical 

education. 

Regarding social security contributions, while it has been fairly 
easy to estimate them in Niger, that has hot.ever been very difficult 
in Nigeria, where all employers and officials we met were very 
discreet on the percentage of mark-up on salaries which should be 
applied; we consider that the level of 20 % of salaries which we 
finally retained represents a ma~imum for both countries, especially 
for Niger where the amount is of about 17 3. 
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7. IMPLEMENTATION SCHEDULE : 

We have reckoned 17 Months between the beginning of the studi~s 
and the end of the tests of the plant before its operational 

start. 

13. 

This period of time includes 5 months in 1983 for the studies, the 
preparation of the invitations to tender, and one year, in 1984, 
for the construction, the setting up of the machinery and equipments 

and the tests up to the reception of the plant. 

The plant's getting into production would occur early in 1985, 1985 
being a period of running in at 50 % of expected production, and the 
year 1986 being the first year of production at the level expected 

in the study. 

~l 
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8. FINANCIAL AND ECONOMIC EVALUATION : 

The total cost of initial investments is estimated at 560,l millions 
CFA Francs for a plant located in Niger, and 1.140.226 Naira (N) 
for a lucation in Nigeria. 

The break-up of these prices is the following 

I NIGER (CFA) NIGERIA (N) ,-
1 Fixe investments 265.303.000 I 540.494 

1 Pre-pr.oduct ion capital 90. 348. 000 I 
I expenditure I 

190.335 

I Net working capital 204.504.000 I 
I (full production) I 

409.397 

ITotal investment cost 560.155.000 I 1.140.226 
-------------0-~~--------~ -----

The financing re4uirements are estimated respectively for Niger 
and Nigeria ~t 440.000.000 CFA and at N 880.000. The finanti· 
will be brought for 25 % by the capital, poid in 1983 and 1~ 

and by medium term credit, on 9 years, for the remaining 75 % •. ich 
gives : 

I NIGER (CFA) NIGERIA (N) I 
I 
!Financing by developer 110.000.000 220.000 
I 
!Financing by MT credit 330.000.000 660.000 
I 
I TOTAL financing 440.000.000 880.000 



SOFRECO 

The medium term 6 years would be respectively at 16 % and 8 %, 

with reimbursements starting after 2 years. The Nigerian rate of 8 % 

should be ac:caq:ianied by a Co11111itment Co11111ission of 1% a year. 
The first payment of interest would take place in 1986 (see 
schedule of payments and reimbursements, capital + interests 

at chapter l 0). 

The actuarial rates come out at 12,73 % and 6,93 %. 

The production cost at cruising speed are the following for each of 
the countries. 

NIGER (CFA) NIGERIA (N) 

:Production costs 435.481.000 897.004 

I overhead 5.222.000 11.462 

!costs of sales and distri- 50.478.000 100.956 

1
butiun 

I Subtotal operating costs I 491. 181.000 1.009.422 
I I I 
!Financial costs I 46.400.000 46.400 
I 

., 
I Depreciation I 32.767.000 63.262 I 

15. 

I Total 
--, 

cost of production 570.348.000 1. 119.084 I 

The financial analysis at the level of the projected balance sheet 
(figure 10-10) shows a strong progression of the project's reserves, 
which permits to see that its financial structure is quite good 
concerning its internal rate of profitability, its calculation in both 
cases shows that it is of about 29 %. This is very favorable and should 
allow to obtain credit at the m~rket's levels. 
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Figures 10-14 give a rate of profitability of shareholders' equity 
of about 55 %. From such results, the project is financially very 

interesting, that it be located in one or the other of the two 

countries. 
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9. CONCLUSION : 

As a conclusion, we can say that the project will contribute to 
the regional economies development for both countries. Its local 
establishment will have an important impact on the rural populltion 
on account of the structures and the products which it will make 
available for it. 

It will be possible to adapt completely the marketed products to 
the users' requirements. At the present time, this is unfortunately 
not the case. For instance, the ENGLEBERG type dehullers are not 
adapted for millet and sorghum, the engines and mills do not match 
(engines too powerful, or not enough). This results, of course, 
in bad work, but also in additional costs, at the user's expenses. 

The quality of the marketed products should be higher, and their 
work life should be longer, the spare parts would be rapidly 
available, while at pr~sent, it is necessary, in some cases, to 
wait a few months which keeps the mill from being operative, or 
lenghtens its operation with a faulty work, or even, in some cases, 
with conditions dangerous for the operating personnel. 

The project should play an important part for what concerns the 
users' training, through the af~er-sales service and the other 
plant service~ which will do what is needed for the realization 
of correct installations. the maintenance and the quick repairing 
of the appliances. The training of qualified millers is essential 
for the use and the preventive maintenance of the mills. The 
project will allow giving such a training in the plant. Finally, 
the production unit will allow the training of personnel qualified 
in mechanics and boiler making. These workers, leaving the plant, 
could play the same part as the one played at the present time through 
the centres of ACREMA type in Nige~ 

-1 
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18. 

Besides the private sector, the diffusion of mills in the rural 
environment as well as their management should imperatively rest 
on the actual structures and those to come of organisms such as : 

- UNCC - AFN - ANIMATION in Niger. 
- The Ministries in charge in each state of Nigeria of the development 

of cooperatives. 
The Ministries in charge in each state of Nigeria of the development 
of small ir.dustries. 

-1 
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II. ENVIRONMENT AND PROJECT HISTORY 

- Environment and project history 

- Developer and originator of 
project 

- Cost of preinvestment and 
preliminary studies 
(exhibits 2 ER and 2 IA) 

• 9. 
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ENVIRONMENT AND PROJECT HIST~RY : 

The RAF/77/020 progralll!le "Assistance to the Nigeria Niger Joint 
Conrnission for Cooperation" entrusted to UNIDO in association with 
FAQ due to extend from June 1979 to June 1982 had the target of 
preparing, evaluating and realizing projects, adapted to local 
conditions for the processing of products generally perishable, or 
feasibility studies in agribusiness industries. 

20. 

In January 1980, the MARPLAN TOPFER INSTITUTE turned out a general 
prefeasibility study, concerning among others the millet and sorghum 
processing. 

This study RAF/77/801 brought to the fore among others an increasing 
tendency for the replacement, in rural environment, of the milling 
of millet and sorghum with mortar and pestle by processing with 
mechanical mills. 

Through this mechanization, women can avoid a back-breaking chore 
thanks to simple mechanical installations. The material should allow 
to process all a range of goods (millet, sorghum, groundnuts, 
niebe-beans, etc ••• ) but also :;ome products more or less fern.~nted for 
the preparation of the different traditional dishes. 

In order to judge of the scope of this problem, it should be known 
that the rural populations concerned in Niger represent about 86 % 

of the country's total population and about 73 % ~n Nigeria (for 
the States directly concerned). 

Supplying these rural populations with flour or semolina processed 
by industrial or se~i-industrial mills located in urban centres 
cannot be contemplated within a short or medium term, on account 
of the circuits to be established and the increasing costs of 
transportation. 

-c-1 
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Moreover, these products C0!1ld only satisfy partly the habits 
in matter of food for the concerned populations, who prefer 
the products more or less fermented .. Finally, it should be noted 
that those industrial type mills do not exist yet, except in 

the large urban centres. 

The purpose of this st~dy is to estimate, starting from the bes~ 
adapted type of appliance, the needs and demand for such mills, 

21. 

and therefrom to define the unit for the production of the machines 
to be manufactured for the equipment of Niger and Nigeria. 

The systematic equiprent of the regions concerned will bring them, 
while starting a semi-industrial activity, a greater welfare, this 
is enjoyed presently only in the cities. At the same time, it 
will help to maintain population in the rural areas and free women 
from a tedious work, releasing them for other activities, among 

which farmwork. 

Finally, keeping locally the offals will allow their use for the 

feeding of livestock. 
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DEVELOPER AND ORIGINATOR OF PROJECT : 

On account of the complexity of the file concerning millet and 

sorghum milling, it has been broken down in two sections : 

a) Lead the study to set up 3 semi-industrial pilot plants. 

22. 

b) Elaborate a project tending to the satisfaction of rural needs 
through the creation of a plant meant to produce cottage indus­

try-type mi 11 s and c.ehu 11 ers adapted to the region. 

The Nigeria Niger Joint Comnission whose headquarters are in NIAMEY, 
SONORA Building, asked the PNUD to finance this 2nd section, the 
realization of which being entrusted to ONUDI, in order to perform 

the study on the creation of such a plant. 

T:1e Societe Frdn~aise de Realisation d'Etudes et de Conseil (SOFRECO) 
was put in charge of this study, which took place in two steps : 
in Niger, from October J4th to November 2nd 1982, and in Nigeria 

from November 29th to December 20th, 19 82. 
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Charts 2 ER and 2 IA hereafter give the estimates of the cost 

of related preinvestment and research studies. 

This preliminary studies are necessary to complete or (and} to 
improve certain points of this study; as well as to do research and 

land studies necessary to the realization of the project. 

The preliminary studies costs included the cost of personnel 
(engineers, surveyor), the related expenses concerning travel, 

local transportation and accommodation. 

23. 
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EXHIBIT 2 ER 

INVESTMENT COST ESTIMATE 
PRELIMINARY PREINVESTMENT AND . 

RESEARCH STUDIES 

INVEST~ENT COST ESTIMATE IN 000 F CFA 

Preliminary preinvestment and research studies 

NIGER 

DESIGNATION 

Preinvestment studies 

Preliminary re~earch 
(plot search an~ study) 

TOTAL 

Cost (000 F CFA) 

Foreign 
currency 

13.752 

1.917 

15.669 

Local 
currency 

852 

852 

TOTAL 

13.752 

2.769 

16.521 

Nota : The abbreviation ER indicates exhbits relating to Niger or 
to a Niger project establishment. 

24. 
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i 
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EXHIBIT 2 

I 
I 
I 
I 
I 
I 

INVESTMENT COST ESTIMATE 
PRELIMINARY PREINVESTMENT AND 

RESEARCH STUDIES 

INVESTMENT COST ESTIMATE IN N 

Preliminary preinvestment and research studies 

NIGERIA Cost in N 

Foreign Local 
DESIGNATION currency currency 

Preinvestment studies 27.504 

Preliminary research 
(plot search and study) 4.095 1.819 

TOTAL 31. 599 l .819 

TOTAL 

27.504 

5.914 

33.418 

Nota : The abbreviation IA indicates exhbits relating to Nigeria or 
to a Nigeria project establishment. 

-~1 
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III. MARKET AND PLANT SIZES 

l. Study of existing products 

2. Determination of products suited to the needs 

3. Estimate of number of existing mills 

4. Determination of needs in mills 

5. Determination of demand 

6. Production programme and plant capacity 

7. Exhibits : 

- Production programme exhibit 

- Sales yield estimate 
{exhibits 3-1 ER/3-1 IA) 

- Estimate of cost of production 
{exhibits 3-2 ER/3-2 IA) 

- Estimate cost of waste 
{exhibit 3-4 for the record) 

26. 
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27. 

1. STUDY OF EXISTING PRODUCTS: 

From our field visits, we have noted the following points : 

The term of MILL, often used,concerns in fact two different machines, 

which each fulfills different functions 

a) the mill which grinds, and gives out a milled product. 
b) the dehuller which separates the kernel from its hull. 

Mills : 

All the mills we have seen were of the vertical metal plates 
type. We have not run 'into hammer-mills, except iri a semi-industrial 
plant in BAUCH!. (However, we know that there exist a certain number 

of them). 

These plate-mills ar~ of help to the customers, even though 
their set-ups leaves much to desire. Actually, their set-ups are 
faulty, with engines too strong or too weak for the required outputs, 
rotation-speeds too high, with an effect on the quality of the 

grist, etc ••• 

The type of products obtained (a mix of coarse and branny semolina 
and of flour) is closer to the one obtained by pounding, coarser 
and less fin than the flour obtained in semi-industrial set-ups. 

Nevertheless, it is possible to obtain a higher degree of fineness 
by setting the plates closer to one another and by grinding two 
or three times the same product in the mill. 
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Concerning more particularly the components of the mill, 
the metal plates used are of different diameters according to 
the models. This diameter, often too small, does not allow an 
efficient grinding and a correct output with moist products. 
The bodies of the grinders are in cast iron. In the case of 
a local appliances manufacturing, they should be imported. This 
would reduce the production unit to an assembly chain, at l~ast 

until the creation of a foundry. 

Concerning the mill type, we have noted that the one in use 
allows the production of flour starting from relatively moist 
grain. For this moisture, which is difficult to control, the 
screens of a hammer mill risk to be plugged, in the case of a 

mill equiped for fine milling. 

Dehullers 

Whether in Niger or in Nigeria, the ENGLEBERG type dehullers 

28. 

which are used are adapted to rice, but not to millet and sorghum. 
In Niger, in rural areas, there are no dehullers, except in the 
NIAMEY department. There is an important need for millet and sorghum 
dehullers, since, very often, millet and sorghum are dehulled by 
hand (pounding) befcre milling. However, in Nigeria, the milling 
operation is done on un-dehulled millet an sorghum. The dehullers 
used on millet and sorghum in Niger (only in urban areas) are 

used in Nigeria only for rice. 

These findings are confirmed by the study ''Feasibility study on 
Food Grain Processing in Nigeri~ (June 1978), which indicates 
that, in Nigeria, only 19 % of the grain are dehulled before 

mil 1 i ng. 



SOFRECO 
29. 

The products obtained from the machines we have seen undergo 
abnormal overheating related among otbers, to excessive rotation 
speeds and to the maladjustment of the existing machines projected 
for rice dehulling. 

The dehulling by mortar and pestle is considered by th~ women as 
a more tedious operation than the milling itself (by pounding). 
Therefore, there exists, in as much as means for purchase are 
released in favor of village populations, an important market 
for dehullers. 

It would be interesting, after studies and tests to build a dehuller 
of the Canadian RIIC/PRL type, which requires less power than those 
used at present, and which would allow a batch production, by 5 or 

10 kg batches. Contacts should be taken with the concerned organi­
zation to obtain detailed results of their studies and tests 

realized in Africa on the same products. This organization is willing 
to give free of charge the licence for the manufacturing of their 
dehuller and to give assistance in its mass production. 

Grain shellers : 

Finally, we have noticed a need in shelling machines. Actually, 
such machines are not yet used in Niger, and very few in Nigeria. 

Engines : (See technical note appended in volume N° 2) 

In the centres where electricity is distibuted : 

The electrical motor, compared with thermic engines, is better 
adapted : 

- low cost of maintenance 
- higher yield 

- less nuisances (noise, smell etc .•• ) 

I 
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- no fuel supply problem; no need to stock it. 
- lower purchase price. 

In the centres without electricity 

The diesel air cooled engine is desirable.: 
• More expensive, but sturdier and less liable to break-downs than 

the gas engine. 

Nota Motors of three or four power ratings could be offered to 
satisfy the milling and dehulling outputs corresponding to 
the users needs level 

The requirements in appliances concern the following materials 

- mill 
- dehuller 
- sheller 

30. 

However, caution should be taken regarding the determination of the 
products to manufacture and the production capacity for the plant to 
be set up. Indeed, considering the financial means of the demand, 
which are very low, purchases will ~o first for the mill, thence for 
the dehuller and at last for the sheller. Consequently, we shall 
study a unit tending to satisfy first the needs in mills, while 
producing a small quantity of dehul1ers, whose launching on the market 
will permit to test the demand and to adapt the material and its 
manufacturing to the needs. The same process will be followed for 
the sheller, but at a stage outside the scope of our study. At last, 
later on, the manufacturing of small waterpumps could be contempla~ed, 
their use going to be increasing. 

Proceeding as above, we are certain to have a unit capable to work 
at full load on one or several products, but only after it will 
have well assimilated its technique on a mass production basic 
material. 
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As far as engines are concerned, their manufacturing can be contem­
plated locally, only within an engines production unit, for uses 
other than those of mills. In the meantime. it will be cheaper 

to import them. 

Niger has a population in 1982 of about 5.800.000 inhabitants, 
among which 5.000.000 Live in rural environment (there are about 

9.000 villages) and 800.000 in urban areas (42 centres have 

been defined as such). 

The popu 1ati0~1 growth rate is high, 2, 77 % a year, with a very 
fast urbanization, especially in NIAMEY (see c~art N° 1 ER volume 2). 

Agricultural activities consist mainly in the cultivation of millet 
on approximately 3 million hectares, producing about 1.300.000 tons, 
and sorghum on nearly 900.000 hectares, with a production of about 

320.000 tons. 

A relative stability in ·the surfaces under cultivation can be noticed, 
as well as a relative consistency in yields, on account of the rainfall. 

After excepting the irrigated areas, dedicated most often to rice, it 
can be noticed that in all Niger departments of sahalian climates, 
inhabited by sedentary population, are grown millet and sorghum. 
The production of the different zones is directly related to the 

numbers of the rural population which lives· there. 

The departments of NIAMEY, MARADI, ZINDER and DOSSO, which haVf! the 
highest density in villages, produce the highest quantities of millet. 

This production goes mostly for the traditional daily food. The 
population in villages is wholly self-sufficient for food, that in 
towns almost wholly. It should be noticed that, in the towns, millet 

and sorghum are more and more supplanted by rice and wheat. 
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Consumption is estimated at 220 kg a year per person in the rural 
sedentary areas, at 190 kg in the nomadic areas, and 150 kg in urban 
areas. On these bases, a quantity of. 1.600.000 tons, including offals, 
should be reached in 1992. Niger should then reach self-sufficiency 
(consumption+ seeds). It should be remembered that the farmer all 
over the world is a man of caution, who tries to keep a certain 
stock, in expectation of the risks of the next year. 

These quantities of millet and sorghum, besides the part marketed 
for proces5ing in the industrial mills or returning for traditional 
consumption are generally stocked in ears, in the village granaries. 

It is in function of the needs, generally every day, that the men 
hand in the number of ears needed to the women, who realize all the 
processing operations : shelling, hulling, grinding and bolting, with 
pestle, mortar and winnowing basket, before go1ng to the preparation 
of the meals (especially the ''boule" fura, morning drink and the 

"paste", tuwo, evening meal). 

However, one after the other, have spread craftsmen•s mills in 
some villages and in the boroughs of the cities. Besides the 
winnowing baskets have appeared metal sieves. Nevertheless, there 
has not been any thresher or sheller set up in the land. 

For Nigeria, we have considered the population for the 8 states 
principally concerned by the production and consumption of millet 
and sorghum. They are the following states : 

BAUCH!, BORNO, KADUNA, KANO, NIGER, PLATEAU, SOKOTO and KWARA. 

For these states, the total population in 1982 is of about 
40.167.000 inhabitants for a rural population of about 30.513.000 

inhabitants. This rural population should be in 1992 of about 
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38.107.000 inhabitants, estimate based on a growth rate of 2,5 % 

a year (see chart l IA - volum 2). 

Consumpticn for these states in rural areas, is evaluated at 165 kg 
a year per person. This quantity results from our own field visits. 

33. 

On a basis of 165 kg, the total rural consumption would reach 8.292.000 
tons in 1992. It should be noted that according to the studies {l) 
(2) the level of average consumption for the 8 states.varies between 

150 and 159 kg/year/person. 

NOTA (1) MARPLAN Study 
(2) Study "Feasibility on Food Grain processing in Nigeria in 

1978 II 
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2. DETERMINATION OF THE PRODUCTS ADAPTED TO THE NEEDS 

• Mi~ 1 s : 

Determination of the hourly output will take into account the 

following factors : 

34. 

- The yearly consumption in rural areas per inhabitant varies according 

to the land between 165 and 220 kgs. 

In our computations, we shall take 200 kg/year/perscn : 

A mill works, when allowed by socio-economic conditions, for 40 
to 50 families, who go daily at the mill to have prepared the 
quantity of grist corresponding in general to 2 days' consumption 
(This leads to the co~clusion that a mill works, on the basis of 
10 persons by family, for 800 to 1.000 persons. These figures 

have often been confirmed). 

- In rural areas, a mill works approximately 4,30 hours a day, 
since the miller also works in the fields. We shall retain the 

figure of 4 hours. 

Th~refore,a mill should grind between 437 and 547 kgs/day 

(calculated figures). 

If we take the figures of study (1) which were confirmed in our 
field study, we shall take a figure between 400 and 500 kgs/day, 
which is nearer to reality. (If we take 40 to 50 families/day 
having given for grinding 4 tia/day, ~e also find 400 to 500 kg/day 

1 tia ~ 2,5 kgs). 
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The hourly output of the mill will be of 100 to 125 kgs. 

This output should be corrected to take into consideration the 

factor of utilization of the mill. 

35. 

- The coefficient C 1 is function of the time of work with product 
to the total time of working with or without product and the time 
it takes for the mill to stop running, these times are related 

in particular to : 

- change of customer 
- change of product 
- waiting time in order to have enough product to run, 

before starting the grinding operations for a rather 

long period. 

The measurements made show that these times vary between 11 and 16 % 

of the effective time of work. We shall take 15 %, i.e. a coefficient 

c. 1 = 0,85. 

The coefficient C 2, which is function of the product, gives an 
hourly output different from the output rated by the manufacturer. 

This coefficient varies according to : 

- the nature and state of the grain to be milled. 
- the grains' moisture 
- the degree of reduction desired for the grinding. 

On 9 measurements made, we have found a coefficient varying 
between 0,44 and 0,96, we have taken the average, which gives 

c2 = 0,66 

Thence, the coefficient C of use of a mill 

c = 0,85 x 0,66 = 0,56 

---- ---- ________________ ..._ ____________________ ... 1111111111 
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On a basis of 4 hours, the average hourly yield of 100 to 125 kg 
can be reached only with a mill with a rated output of 178 to 

223 kg/h. 

We will take a mill with an output of 200 kg/h. 

36. 

Our study is based on the production of a mill with the above output. 
This mill will be used as well in the countryside as in the urban 
areas for a semi-industrial production of flour. 

There is in the range of existing mills whose outputs rated by 
their manufacturers vary according to their types from 180 kg/h 
to 270 kg/h on dry product and 125 to 227 kg for moist products. 

It should be noted that yields vary in function of many factors : 

- rotation speed 
- available power 
- nature and condition of grain processed 
- degree of fineness of desired grinding. 

Very damp kernels clag the plates and can reduce considerably 
the mill's output. 

We have noticed in Niger and in Nigeria the following points : 

- All the mills encountered were of the vertical plates type. 
These grinders give a service which satisfies their customers, 
even though their use leaves something to be desired. 

In fact, set-ups are often faulty, mills and their engined 
are not on the same level, machine-rooms are too small, 
engines are too strong, or not strong enough for the desired 
outputs, rotation speeds are too high, with an effect on the 
outputs and the quality of grinding etc ••• 

-,1 
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The type of product obtained (a mix of coarse semol~na and of flour) 
is nearer the one obtained by pounding, coarser and less fine than 
the flour obtained in semi-industrial' plants. But it is possible to 
obtain a finer grinding by setting the plates closer to one another 
and by recycling one or moretimes the same product if necessary. 

It can be said that, on account of the large number of this type 

37. 

of mills set-up in these two countries, it does not seem worthwhile 
to introduce in these countries, through the creation of a production 
unit, another type of mill which would certainly face competition 
from legal or illegal imports of the mills to which their users are 
accustomed. On the other hand.the production of spare parts for the 
mills in operation and those to come would be an important activity 
for the industrial unit, therefore, it seems useful to standardize 

at the utmost the types of spare parts. 

As far as the mill is concerned, we have noticed that the type in 
use gives the possibility of obtaining flour with rather moist 
grain; a mill with screens would risk being clogged by the same 

product. 

Concerning more particularly the components of the mill, the metal 
plates used show.in comparison with vitrified bakelite plates with 
corundum, and in consideration of the product to obtain the following 

principal advantages 

- more rugged 
- easier to manufacture locally (forward the~e are industrial foundries 

establishment projects). 

- lower cost. 

The diameter of the plates should not be below 250 mm, in order to 
have a grinding without problems with moist products. These plates 
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should be made in white cast iron, the hardness of which will allow 

a longer operating life. 

In consideration of what we have stated at the beginning of this 
chapter, we have chosen to manufacture the body of this machine in 
welded steel. (see in appendix the technical notice of CHAMPENOIS 

mi 11 ) • 

38. 

• Dehullers presently in operation in Niger and Nigeria are dehullers 
adapted for rice processing but not for millet ano sorghum. Therefore, 
before starting this type of material, it is necessary to be cautious. 
We recommend to build in small quantities a Canadian dehuller of 
IDRC type, of which it is possible to obtain detailed plans, and which 
can be produced without paying royalties (see appended documents). 

Observation : The tests undertaken on this type of appliance in 
BOTSWANA as well as in MALI have shown their superio­
rity over ENGLEBERG type (see FAO study FAO-GCP-RAF-045 

August 1981 and June 1982). 

In a first stage, we could build the mini-dehuller IDRC type, the 
output Jf which seeming well adapted to the rural requirements. 

The minimum lead is 5 kg and the hourly output between 60 and 100 

kgs, with an engine of 3 HP. 

A limited production could easily find buyers; at the same time, 
tests on this type of material could be led by the ABU University 
of ZARIA, to determine whether it would oe better to build either 
the above mentioned type or the IDRC PRL/RIIC which works with a 
minimum lead of 10 kgs, or both types (see appended note concerning 

engines). 
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39. 

3) Estimate of the number of mills 

Grinders : 

It is impossible to know the exact existing number of mills, since 
no complete representative census has been done up to now. In certain 
existing statistics, the indicated figures include both mills and 

dehullers. 

The only reliable source in rural environment is the 1981 census 
realized in the 4 rural arrondissements of the MARADI Department, 
in NIGER, whicr indicates 1 mill for 3.500 inhabitants. In this 
case, the "mills" concern only the grinders, since there are no 
dehullers in the rural areas, except in the NIAMEY department. At 
the same time, for the state of KANO In NIGERIA, the 1981 census 
indicates 1 mill for 2.480 inhabitants. (in the urban centres, the 
information gathered give l Mill for 1.300 inhabitans). 

Another possible source.of estimate of the number of existing mills 
may be the number of import licences applications, even though the 
indicated figures cover as well the grinders as the dehullers. 
Besides, these figures do not indicate necessarily that all these 
material have finally been imported. Finally, in these figures, 
no consideration is given to the number of mills purchased without 
licence application. In a first stage, it could be considered that 
those compensate the import licenses applications which were not 
followed by imports. 

NOTA The number of licences does not indicate the destination of 
the mills, that they will be for urban 'or rural areas. 
Finally, the terms of references indicate that 20 to 30 % 

of NIGERIA needs in mills are already satisfied. 
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According to the "Feasibility Study on Food grain Processing 
in NIGERIA - 1978" it was estimated that in 1975, there 
were 25.000 mills in NIGERIA. 

For NIGER z Between 1976 and 1982, there were 1.632 applications 
for towns and country. (see appended chart N° 5 ER Source - Ministry 
of Commerce). 

Should the life expectancy of a mill be of 10 years, there remains 
to estimate the number of machines imported between 1972 and 1976. 

If we take the figure found by computation of 2.078 machines in 
existence now, and supposing that the 1.632 appliances be grinders, 
there would have been imports of 2.078 - 1.632 = 446 machines imported 
on the 4 years between 1972 and 1976 i.e. 111 per annum. 

This figure should be compared with the 101 import licence applications 
made in 1976/1977. Even though this figure of 111 seems overestimated, 
it could be considered as valid, since, in fact, a certain number of 
machines were already there before 1972, which reduces the yearly 
average to a figure under 101. 

We shall keep in mind as the figure of existing mills the quantity of 
1.450. 

For NIGERIA : According to the study (2), there were in 1975 for the 
whole NIGERIA about 25.000 mills, grinders and dehullers. These figures 
comprise the whole range of mills, from the "pepper grinder "type, 
of a capacity of about 21 kgs/h to the model with an output of 250 kgs. 

According to different sources of information, it can be estimated 
that needs are satisfied at a level of 30 to 40 % in the 8 states 
mainly concerned. 

-. ~l 
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41. 

Dehullers : 

Concerning the dehullers, it can be -estimated that there is none 
in the COlfltry-side in NIGER at the present time, and that in NIGERIA, 
even though a certain number are in operation, those are used rightly, 
only for the dehulling of rice. In fact, these machines of the 
LEWIS-GRANT type are adapted to the processing of rice (see document 
in volume 2 : manufacturer's letter ref. JW/VWC) but not to the 
processing of millet and sorghum, as we have been able to see. 
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42. 

4. DETERMINATION OF NEEDS IN MILLS 

Needs in grinders : 

Through our mission, we have noted that a grinder should work, 
in rural environment, for 800 to 1.000 persons. We shall keep the 
figure of 1.000 persons for our computations, which will give a 
pessimistic figure; on the othet hand, if it is considered that 
grinder should process between 400 and 500 kgs/day of product, 
i.e. between 146 and 182 tons per annum, we would keep the average 
figure of 164 T/year. 

From the preceding data, we can establish the following chart, 
using : 

- the population figures (see charts l ER and l IA, appended). 
- the consumption figures (see charts 4 ER and 3 IA, appended.). 

Needs in dehullers : 

The needs for NIGER could be estimated at a figure equal to that 
of the grinders, i.e. 7.200 machines. 

For NIGERIA, an estimate of needs is difficult to make, if not 
altogether impossible, since about 80 % of millet and sorghum are 
milled in the dry form, without prior dehulling, the elimination 
of part of the bran being in some cases done by winnowing. 

Therefore, it is not possible to know what influence on the food 
habits could have the existence on the market of a well-adapted 
dehuller. Needs could vary between 8.0~0 and 38.000 machines. 
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43. 

SUM UP OF NUMBER OF EXISTING MILLS 

I N I G E R 
I I 

N I G E R I A 

I Inhabitants! Number of Inhabitants I Number of 
I I mi 11 s I mi 11 s 
l~~~~~~~~-----~~~-+-~~~~--t-~~~~--t~~~~-

1 I 

j1st approach I 
I- Rural population I 
I 1982 : 5.002.000 29. 770.000 I 
la) Hypothesis : I 
- 1 mill for 3.500 I 

inhabitants in I 
NIGER 

- 1 mill for 2.400 
inhabitants in 
NIGERIA 

- Urban population 
1982 : 

b) Hypothesis : 

- 1 mill for 1.300 
inhabitants 

Total (a + b) 

Existing number of 
mills (figure consi­
dered for rural areas) 

1.429 

(843.000) (10.697.000) 

(649) 

2.078 

1.430 

12.404 

(8.228) 

20.632 

12.400 

-1 
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44. 

CHART OF NEEDS IN M,ILLS 

NIGER NIGERIA 
DESIGNATION 

!Number of Number of 
I mills mills 

I I I l According to hypothesis I 
I I l Mill/1000 inhabitant I 

I Population 1992 6.196.000 I 6.196 38.107.000 38.107 
I I 
I (1 mill/800 inhabitants) I (7. 745) (47.633) 
I I 
I 2.According to consumption I 

I 
1 

hypothesis I 
I Millet and sorghum I 
I I 
I 

consumption l.336.ooo r
1 

8. lt16 6.288.000T 38.341 

I 
I TOTAL number of mills 
I {figures retained for this 7.170 38.000 
I study) 
I 
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45. 

Finally, for the needs in the 10 year.s to come, we shall retain 
the following values : 

I 
I DESIGNATION NIGER NIGERIA 
I 
I 
I 
I Mil ls : 
1-
I 
I - Total needs 7. 170 38.000 
I 
I - Needs satisfied 
I in 1982 1.430 12.400 
I 
I 
I 
I I 
I Needs for 10 years I 5.740 25.600 
I I 

I I I 
Dehullers : I I I 

I I I 
I I I 

- Total needs for 10 yearsl 7. 170 I 8. 000 ( x '-38. 000 I 
I I I 

I 
I I I 

I 
Shellers I (for the record) I (for the record)! I I 

I 
(for the record)! Water pumps (for the record)! 

I 
I I I 
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46. 

5. DETERMINATION DES DEMANDES 

a) Mi 11 s : 

From the import licences applications in NIGER these last years 

(Source Ministry of Conmerce). 

1978/79 

1979/80 

1980/81 

1981/82 

300 

324 

313 

336 

i. e. : an average of 318 machines a year. 

This demand correspond to needs established at about 700 machines 
a year. This means that the demand is of about 44 % of needs. 

This figure seems quite reasonable in our op1n1on, considering the 
means of the populations concerned~ Moreover, it would not be 
reasonable ·to ex~ect that the satisfaction of needs as exn~essed. 
would go 100 % on the local production. 

b) Dehullers 

We have seen that it is very difficult to apprehend reasonably the 
needs. It will also be so for effective demand. We feel it would be 
unwise to count on an important demand from the start. In as much as 
the needs concern at the same time a mill and a dehuller, demand will 
first 90 for the mill, the machine which "produces the flour". 
Therefore, starting from this hypothe~is, the demand for dehullers 
will concern at first only the population which already has a mill. 
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47. 

This hypothesis is certainly pessimistic, but it will allow, on the 
basis of a new model of dehuller that we suggest, to market small 
quantities of appliances, which will ~ermit without taking any 
risk to test the effective demand and not to complicate the plant's 
production; this way. the plant will be able to become familiar with 
a single type of machine, the mill. 

The production of dehullers will go increasing as fast as the needs in 
mills are satisfied. In this study, we will consider a demand calculated 
on basis of needs equivalent to the estimated number of existing mills 
in 1982. 

c) Other machines 

- The sheller : 

This appliance will certainly be in demand when the two preceding 
ones will be well implanted. The production unit will then be able 
to consider its production. The delay elapsing till then should allow 
to polish up a type of appliance well adapted to millet and sorghum. 

It should be noted that the shelling of millet and sorghum is a 
rather tedious task for the women, in as much as it provoques 
itching possibly leading to dermitis. 

- Small home mills : 

Such small mills, operated by hand or with a small motor could have 
a market. It will belong to the new plant to define its characteristics 
considering the market. 

- Water pumps : 

These pumps could also be built later on, since the needs and the 
demand will go increasing. 



RECAPITULATION OF NEEDS AND DEMAND 

~------ I 

l. Mills: 

a) Net# mills 

b) (replacerert: 
for existing 
machines 
10 % a year) 

Total 

2. Oehullers : 

see : page detenni­
natioo of needs 

3. Spare parts : 

Existing 
machines 
in l~ 

1.430 

N I G E R 

Needs in 
machines 
for 10 

years to 
c:a12 

5.740 

(l.430) 

Yearly 
needs 

574 

143 

717 

( 143) 

Yearly 
derend 
45 % 

323 

72 

N I G E R I A I NIGER + NIGERIA 
r· r 

Existing Total need1 Yearly .

1 

Yearly l' Total , 
machines for the 10 needs derend yearly 
in l~ years to 45 % needs 

C<JTE 

I 

i I 25.600 2.560 
I 

\ 12. 400 
I 

i 

I 
I 
I 

I 
\ 

1.240 

3.800 l. 708 4.517 

(12.4DOH (l.240) 540 ( l . 383) 

\ 
I 

Total 
yearly 
deTand 

2 .031 

612 

(For the record : 8,5 % of the value of mills and dehullers). 

REMARKS 

These figures do not take intr 
account the needs of neigh­
bouring countries. BENIN, 
UPPER VOLTA and t-W..I, Wiich 

' could be supplied by NICI:R 
or NIG:RIA. 

I 
r 

-1 

+:> 
o:i 

i For the esti!Tltlte of needs in 
1 dehu 11 ers, see precedi ng page . 

J 
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6) PROGRAMME OF PRODUCTION AND PLANT CAPACITY : 

The plant production progranme will cprrespond to the demand, as 
defined on the chart on the preceding page : 

- mills : 2.031 
- dehullers 612 
- spare parts concerning 

• the mills (imported in a first stage) 
• the bearings or roller bearings (imported) 
• the axle leads 
• the m1ll bolts 
• the axles 

The amount of spare parts corresponds to 8,5 % of the value of sales 
of mills and dehullers. 

The daily production will be based on an operation of the plant of 
230 days a year (135 days.of stoppage, corresponding to weekly 
stoppage - saturdays, sundays, vacations and holidays). 

The production will be realized with a crew working 8 hours a day. 



50. 

I Yearly 
!Production production Daily Nominal daily 
!Designation I programme I Production production Remark 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I (at cruising! Programme capacity 
I spe~ding) I 

I 
Mills 2.031 8,83 I 

I 
Dehullers 612 2,66 I* Spare parts 

* I in machine 
Spare parts (225) (0,98) I equivalent 

I 

TOTAL 12,47 22 

The nominal daily production capacity is calculated in order to cover 
a demand corresponding about to 80 % of total needs, those having been 
defined heretofore in mills, spare parts and dehullers, figures delibe­
rately reduced for this study. 

The production of machines and spare parts defined in thi~ study correspond 
only to about 56 % of the nominal plant capacity, there is therefore a good 
margin for an increase of production without new investments. 

A further increase of production of machines as defined, and for other 
machines, could be obtained by doubling the crews (two crews working 
each 8 hours) or by an increase in investments concerning the equipments, 
using in part the room available, planned in the first stage in the 
buildings, and increasing the needed uncovered areas, thanks to tne space 
reserved for that. 

We do not exclude that later on in the future, it would be profitable to 
plan 2 plants, specialized each on one or several types of machines, for 
instance mills and shellers and pumps in the other, one of the plant being 
implanted in NIGER and the other in NIGERIA. 

-~l 



SOFRECO 
51. 

Unit sales prices of mills and dehullers, as done by the plant have 
been defined in consideration of the average sales prices practiced 

in NIGER and NIGERIA. 

In order for the national products to be competitive versus the imported 

foreign products, we have defined plant sales prices lower than 
the usual sales prices, therefore, the prices to private consumers 
and to resalers would be respecti~ely 20 % and 28 % below the actual 

average prices. 

The following tables indicate the level of these sales prices. 

NOTA : In this study, we did not want to take "protectionist measures" 

into consideration. 
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Product 
Designation 

MILL 

DE HULLER 

52. 

SALES PRICES IN NIGER 

Unit sales price designation I Unit price I Unit price 
!(amount in CFA)l(amount in N) 

1. Average current price 
(imported material) 335.000 

2. Plant sales price to 
private consumer 268.000 536 
(20 % rebate on (1) 

3. Plant sales price to 
resalers (28 % rebate 241.200 482,4 
on l) 

1. Average current price 
(imported material) 510.000 

2. Plant sa1es price to 
private consumer 408.000 816 
(20 % rebate on 1) 

3. Plant sales price to 
resaler (28 % rebate on 1) 367.200 734,4 

-c-1 
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Product 
Designation 

Mill 

DEHUllER 

S3. 

SALES PRICES IN NIGER 

Unit sales price designation I Unit price I Unit price 
!(amount in CFA)l(amount in N) 

l. Average current price 
(imported material) 690 

2. Plant sales price to 
private consumer 276.000 552 
(20 % rebate on (l); 

3. Plant sales price to 
resalers (28 % rebate 248.500 497 
on l) 

I 
l. Average current price I 

I (imported material) I 
1.100 

2. Plant sal~s price to I 
I private consumer I 440.000 880 

(20 % rebate on 1) I 
3. Plant sales price to I 

resaler (28 % rebate on 1) I 396.000 792 
I 
I 
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t ,.; H : ~l, : ' ~ - I t k to1'.M1\lL 01 f•RUOUl.lo 01 -.!.ilo (lri U1JIJ u .. 1 

1•1:.r·· •• NIGER 

C'R(}j I 9 B 7 TO I 9 Y 4 
1 ;n'.luct' cllld by-pi'OOLl:ts I 9 ;; '> l I 9 H 6 

[~:,:11'1\f[Cfi 

Si'llES It-. N!IIR 

- i·ti lls 

- Oehul lers 

- Spare parts 

;otal NllLR 

Si'llES IN N[(fR!A 

- Mills 

- OeAJllers 

- Spare parts 

Total N[(fR[A 

- ----,- --------------

LOlit price ().Jdllcit1es 50 for sale Procix:t of sales 

[nt.-;-ri~--~-1 rorN: -r~;;,l;~t. iFmN:-
---{-----i· -- r· +--+--

1 i I I 
I I I I 
I : I 

258 241.d 

367,21 
I 

57 I 105 162 I 15142 25326 I 4()l68 

403 13 

' • I 

-i--+ 

~- -+ 
276 j 248,51 299 

' I 
440 : 396 I 

I 
I 
I 
I 

1 

95 

23 

555 

175 

36 

El54 

270 

! I 
I 5100 8629 113729 

1721 
I 
I 21963 
I 

82524 
i 
I 41500 
I 
I 1Cli48 
I 
1134652 

I 
2006 4607 

' 
I 368>11 
I 
I 
I 
! 
I 137917 
I 
I 71478 
I 
I 17799 
I 
1227194 
I 

5'Hl4 

llil>B 

28347 

361846 

'106615 1264035 I 420Bl 

().Jantities 100 for sal~ Pro::U::t. of sales ().Jantities 100• for sale Prcduct of sales (.llanthies 100· for salei Proix:t of sale", I . 

-,~ +~~~j:'"-t 'f~~ f 'UT~ 1;"'T"'" ffiTAC ,;c•e "):" · '"' ,-
11
,;, 't'~l~\'"' ""'" 

1 1 I I I I I I I I 
I I I i I I I I 
I I I I I I I 

ll3 210 I 323 : n>84 I 5()i52 : 00936 113 i 210 323 3J284 : 50652 : 00936 l lJ i 210 323 l:J284 i 50652 00936 

25 47 72 : 10200 : 17258 i 27458 25 I 47 72 10200 : 17258 : 27458 25 : 47 72 lil<'.QJ : 17258 '. 27458 

344 I 57n I 9213 I 3441 I 5772 I 9213 I 3441 I 5772 : 9213 
I I I _ I 1. l 

43925 : 7Yi'2.. 117607 l 43925 l 7Yi'2. : 117607 I 4 3925 I 7Yi'2. : 117607 
I I I I. I ! 
I I i I I I I 
I I I I I I I 

596 : lllO 1700 16!.048 :275835 44CHl3 59fl lllO : 1700 ~65048 ~75835 :4400!3 596 lllO 1700 ~65048 ~7583514400!3 I 
189 i 361 540 8316'.l : 142956 226116 189 361 540 : 8316'.l r42956 :226116 189 361 540 : 83160 :142956 226116 

l 21097 : 35596 5(;695 : 21Cl97 : 35596 : 5(;695 / 21097 135596 5(;695 

I 269JJ5 : 454389 723694 ~9JJ5 ~54389 :723694 I 269JJ5 ~54389 723694 
I I I I 

i 3132:JJ f28.l71 ~l:JJl 
I I I 

: 31323) 1520071 [84ll'.ll 

I I 
3132~ i520071 I 84ll'.ll ci<..\i'L ;urAL 

(N[(fR + N!CfRIA} I I I I I 
--- .L I I I I 

I I 

MJTA : 

- Int. P = l nterna 1 market - Direct sa 1 es to private consumers. 
- Int. R 0 [~te1·nal market - Sales to resalers. 
- The indications 50 % and 100 % in the above table take under the b~ading "quantities for sale" 

are percentages of the considered production progranrne and not of the plant's nominal capacity. 



t ,, •1 ; ~~ : ' J - 1 I C.. 
::ST!MJ\'i iii i'RUIJUCio u1· ',AL['_, ( lrl ll11!HA) 

r)'l.-.Jll.-t_<;; Jf'd by-prcdlx:ts 
l 9 ; s 

rrn CM TI oo 

SALES IN NICLR 

- Mills 

- Dehullers 

- Spare parts 

Total NICLR 

SALES IN NIIIRIA 

- Mills 

- Detiullers 

- Soare parts 

Total NICLRIA 

l.M'U TOTPL 
(NI CIR + NICIR IA) 

Unit Price 

Int. P: Int. R 

----+--

536 482,4 

816 734,4 

--i 
(}Jantities 'I.I for sale Prtx1uct of sales 

-----lr~~-- - ------ -r·~---- -
'"' r -P 'j:'" t' i '"'~' I mr«_ 

I I I I 
I I I I 
I I 

57 105 I 162 I 00936 
i i 

13 23 I 36 17058 I 27458 
I 

5772 I 9213 
I 

73482 I 117607 
J 
I 
I 
I 

a54 275835 I 44Cffi3 
I 

210 142956 I 226116 

552 497 I 29'J 

f8) 792 95 
I 

355'll I Sli695 
I I 
I 454389 I 723694 
l i 

3134JJ I 527871 I 841JJI 
I I 

l'LArn SI Tm Iri Nllitr!A 

1 9 H 6 FRIJ·: I 9 <! 7 TO 1 g g 4 

I 
Q.Jantities 100:: for sale I Produ'.:t 0f sales QJantitiPs 100 for sal, Prodoct of soles 

'"'l ' 1:" l"' · r,- '"" _ ,~, · t· f°'"-+'= +·, T''~ ,;,~ r ~ ~-=-1 ,;' .-~~,.,, .. 
I I \ I I I I I I I I I 
l I ' I I i I I I I I 
' I I I I I I I I 

m : 210 : 323 fil568 : 101:m : 161872 m : 210 
1 

323 : fil568 : 101x4 i 161872 113 : 210 : 323 fil568 : 101:m: 16187{ 

25 47 : 72 20400 : 34516 : 54916 25 : 47 I 72 : 20400 : 34516 : 54916 25 : 47 : 72 : 20400 : 34516 ! 54916 

! 6002 I 11544 I 18426 I 6002 I 11544 I 18426 I 6002 I 11544 f 18426 

! 87ffil I 147364 i 235214 [87mit47364 i 235214 ! 87ffil j 147364123521" 
1 1 i 1 -- - T-- T r -r I 

I I I I I I 
I I I I I I 

1700 : 3ll136 551670: 001766 5'll lllO 1700 : 3ll136 551670: 001766 5'll : 1110 3ll136:55167010017661 

540 1166320 285912 I 452232 189 361 540 I 166320 285912 I 452232 189 I 361 540 166320 1
1
2859121452232 

I I I I I 1 

I 42194 71196 I ll33'JJ I 42194 71196 I ll33'JJ 
1
1 42194 I 71196 ~113Rl 

I I L I I 
I 538610 <m778 11447388 I 538610 <mna I 1447388 I 538610 I <m778 447'.ffl 
I I I I I I I 
; I I 

1 1 ! ' 
I 

()Jantities 100 for sale Pralt.<:t of sa\P, 

5'll lllO 

189 361 

: 626460 1056142 r6f>J(JJ( 

I I I 
: 626460 I 05614! i 1682602 
I I I 
I I I I I I 

I I 

I 6264W 11056142 :16826021' 

~~~~-'-~--~-l~~-+-~--1--~-+~~+--~-+~~-t-~-t~~--+----~i---=~~--~---

NOTA See table exhibit 3-1 ER 

J 



Exhibit 3-2 ER 

ESTIMATE OF COST OF PRODUCTION : COST OF SALES AND DISTRIBuTION 

E3TIMATE OF COST OF PRODUCTION (PLANT IN NIGER) 

Cost of sales and distribution in NIGER and NIGERIA 

I \ YEAR 1985 1 FOR EACH YEAR 1986 TO 1994 

I DESIGNATION J Cost in 000 CFA l Cost in 000 CFA 

\ : Foreign I Local I I Foreign I Local I 1 l Exchange J Currency J TOTAL j Exchange j Currency ! 

· - COST OF DISTRIBUTION 
FREIGHT 2 % OF PRICE 
OF SALES 

r- __ T ___ --·r----··---· .,--------· T- --·--- -1 
I I I I I I 
I I I I I I 
I 6.310 1 2.103 J 8.413 I 12.620 I 4.20~ I 
I I I I I I 
I I I I I i 
I I I I . 

· - COMMISSIONS AND LICENCES I I I I l 
FEES 4 % OF PRICE OF SALES l 16.826 I I 16.826 I 33.652 \ 

I I I I I 
I I I I I 
I I I I I I - - ---- -----. ,---- - ----- - -T--- - -~---- -,---- - --1 

I I I I I 
TOTAL I 23.136 I ?..103 I 25.239 I 46.272 I 4.206 

I I I I I 

TOTAL 

16.826 

33.652 

50.478 

(J"1 

O'I 

- t 



Exhibit 3-2 IA 

ESTIMATE OF COST OF PRODUCTION : COST OF SALES AND DISTRIBuTION 

I ------- -- --- -

ESTIMATE OF COST OF PRODUCTION (PLANT IN NIGERIA) ' I 
----------·I 

Cost of sales and distribution in NIGER and NIGERIA I 
I 

---- -- ---1 
I 

YEAR 1985 FOR EACH YEAR 1986 TO 1994 I ,----------------4-----------------------------
DESIGNATION 1 Cost in Naira I Cost in Naira 

i Foreign i Local j I Foreign I Local ~T- ---- ----I 
I Exchange I Currency \ TOTAL \ Exchange \ Currency \ TOTAL 

_T ___ -· ------- -- - -- , 
1 I I I I I i 

- COST OF DISTRIBUTION I I I I I I 
FREIG~T 2 % OF PRICE I 4.206 I 12.620 I 16.826 I 8.413 I 25.239 I 33.652 
OF SALES I I I I I I 

I I I I I I 
I I I I I I 

- COMMISSIONS AND LICENCES I I I I I I 

I 
FEES 4 % OF PRICE OF SALES I 33.652 I I 33.652 I 67.304 I I 67.304 

I I I I I ! I i 

I I : : I I l : 
I I 

I 
I I I I I I I 

TOTAL I 37.858 I 12.620 I 50.478 I 75.717 I 25.239 1 100.956 I 
I I I I I I I 

---------~--

U'1 
--.J . 

I 
_J 



EXHIBIT 3 - 3 

PRODUCTION PROGRAMME (NIGER OR NIGERIA) 

-------1 
PRODUCTS I PLANT OF I lST ANNEE 1985 I 2ND YEAR 1986 I TO YEAR 1994 I 
BY-PRODUCTS I NOMINAL I I I ----j 
WASTE I CAPACITY I Plant I Plant 1 Plant I 

( 100%) !Capacity 
I 

Units I Capacity I Units I Capacity I Units I 
I 28,3% 56,6 % 56,6 % 

I 
I I I I I 

1. Mil 1 s I I I 1. 016 I I 2. 031 I i 2 .031 I I I I I I 
I I I I I I I -- -

I I I I I I I 
2. Dehu 11 ers I I I 306 I I 612 I I 612 

I I I I I I I I 
I 

----1 

I I I I I I I I 
3. Spare parts I I , 112) I I (225) I I (225) I 

I I I I I I I 
I I I I I I I I - - --1 
I I I I I I I 

T 0 T A L I 5.060 I I 1. 434 I I 2.868 I I 2.868 

I I I I I I I 

The figures indicated under 3, spare parts are the machine-equivalent, derived from the amount of sales. 

(J'1 

co 

_J 
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Exhibit 3-4 

ESTIMATE OF COST OF PRODUCTION 

ELIMINATION OF EFFLUENTS 

ESTIMATE OF COSTS OF PRODUCTION IN NIGER AND NIGERIA 

Evaluation of effluents (for the record) 

DESIGNATION 

I 
l. Treatment of effluents and I 

emanations (if not includedl 
in equipment and civil 

1 
works) 

2. Emptying in dumps or in 
sewers 

3. Indemnities to pay to 
neighbours 

T 0 T A L 

I 
I 
I 
I 
I 
I 
I 

Foreign 
Exchange 

C 0 S T 

Local 
Currency TOTAL 

For the 

record 

NOTA No expenses are provided for in the unit to be built 
for effluents. 

59. 
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IV. MATERIAL AND PRODUCTION FACTORS 

- Introduction 

- Characteristics of material and production 

factors 

- Costs of production 
(exhibits 4-1 ER, 4-1 IA, 4-2) 

60. 
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61. 

I. INTRODUCTION 

Concerning the mills, which will constitute the basic product 

to ~anufacture in the first stage, it has been accepted that 

the maximum of co~ponents would be produced locally. Thus 

the mill's body is planned in welded steel, instead of being 

in cast iron, until a cast-iron foun~ry be created in NIGER or 

NIGERIA. Actually, for NIGER, there is a study under process (at the 

UNIDO, under the reference::. DP/NER/81/020 "Creation of a cast iron 

foundry and forge plant"). 

If this project gets realized, it could be according to the informations 

we obtained at the UNIDO in NIAMEY, approximately at the same period 

as that of the mill manufacturing plant. However, at the present time, 

the risk should not be taken to count on its hypothetical existence. 

The same goes for the iron and steel industry programme planned in 

NIGERIA. After the establishment of the concrete steel rods plant 

in KATSINA, it is planned to create several plants, among which a 

cast iron foundry. However, up to now, neither the location or the 

date of construction have been decided upon. 

That such a plant would exist in one or the other of the two countries 

would be a highly favorable element for the production of parts such 

as machines' bodies, and also for the local production of quality mill 
plates and of pullies. 

For the proposed-type dehuller, all the essential components are out 

of steel; the body is in steel, and can be produced locally from 

imported steel sheets. The rotor's plates, being either in carbu­

rundum or in resinoids should be imported (see IDRC appended document, 
including the list of components and the plans). 
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2. CHARACTERISTICS OF MATERIALS AND PRODUCTION FACTORS 

a) Among the rawstuff are mainly : 

Sheet steel for the production of 
• appliances' body. 

intake hoppers. 

basis plates for mill and motor . 

. corner irons and iron supports for apoliance and hopper . 

. miscellaneous items. 

- Compressed steel for the production of 
shafts 
axles 

nuts and bolts. 

miscellaneous items. 

- Hollow castings in steel and in bronze, for the collars. 

b) Manufactured items are mainly 

- the plates. 

- the bearings and roller bearings. 
- the pull ies. 

the springs. 

- miscellaneous items. 

c) Auxiliary staff, such as paint. 

d) The workshop supplies, to wit : 

- machine tools equipment and wear parts, cutting parts. 

62. 

- expendable supplies (oils, greases, cutting oil, cleaning products). 
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- welding rods 
- bottles of gaz, co2, oxygen and acetylen 

el Miscellaneous supplies 

- wood for packing. 

- office supplies. 

f) Utilities and exterior services 

- water 

- electricity 
- gas and motor oils 

- diesel fuel 

Remarks 

As can be noted in 4-1. ER and 4~1. IA, and 4-2 IA, and 4-2 charts, 

the products listed in paragraphs a, b, c, and d will be imported, 

if not wholly, at least for the most part. 
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EXHIBIT 4-1 ER 
ESTIMATE OF COSTS OF PRODUCTION - MATERIAL ANO PRODUCTION FACTORS 

---------

ESTIMATE OF COSTS OF PRODUCTION IN NIGER 
-- -· - - - - - -

Mat~rials and production factors 
-·--·--·--

! YEAR 1985 FOR EACH YEAR FROM 1986 TO 1994 

I COST (000 F CFAJ I COST (000 F CFA) ------

1 F . IL l I F. IL l I ore1gn I oca I TOTAL I ore1gn I oca 1 TOTAL 

DESIGNATION 

I Exchange I Currency I I Exchange I Currency i 

l. Not transformed or haft-transformed l I I I i 
rawstuff: I 38.678 I 19.031 I 57.709 I 77.356 I 38.061 ! 115.417 

I I I I I 
Sheet-steel, round irons, hollow 
castings, girders and corner irons, 
miscellaneous. 

I I I I I 
I I I I I 

I I I I 
2. Industrial materials and components:! 78.105 I 15.624 I 93.729 I 156.211 I 

I I I I 
Plates. bearings. pullies, screws, I I I I I 
paint and miscellaneous items. I I I I I 

I I I I 
3. Expendable supplies and miscella- I 2.614 I 6.929 I 9.543 I 5.228 I 

neous : I I I I I 
I I I I 

welding rods, machine tool equipment\ I I I I 
oxygen, acetylen, CO , cutting oil, I I I I I 
wood for packing, cl~aning products, I I I I 
stationery etc... I I I I 

I I I I I 
I I 3.857 I 3.857 I I 
I I I I I 

4. Utilities and exterior services 
expenses : 

water, electricity, gas, diesel fuel I I I I 

31 .248 187.459 

13.858 19.086 

7.714 7.714 

I 119.397 : 45.~~~- I 164.838 : 238.795 I 90.881 ----~~~~76·~- O' 

~~~~~~~~~~~~~~~~J__~~~~-'-~~- ~ 

TOTAL 
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E.XH1Bl1 4-1 IA 
ESTIMATE OF COSTS OF PRODUCTION - MATERIAL ANO PRODUCTION FACTORS 

-- --- -- ---

ESTIMATE OF COSTS OF PRODUCTION IN NIGERIA 

Materials and production factors 

I 
I YEAR 1985 FOR EACH YEAR FROM 1986 TO 1994 

DESIGNATION 

1. Not transformed or haft-transformed 
rawstuff : 

Sheet-steel, round irons, hollow 
castings, girders ar.d corner irons, 
miscellaneous. 

2. Industrial materials and components: 

Plates, bearings, pullies, screws, 
paint and miscellaneous items. 

3. Expendable supplies and miscella­
neous : 

I 
COST (in Nai ra ) I COST (in ~!aira.) 

I Foreign I Local I TOTAL I Foreign I Local ! ! Exchange I Currency I I Exchange I Currency · 

77. 356 I 1 I 
I I I 35.551 112.907 I 154.712 I 71 . 103 

I I I 
I I I 
I I I 
I I I 
I I I 

156.211 I 29.427 185.638 I 312.422 I 58.855 
I I I 
I I 
I I 
I I 
I 

5.228 I 13.908 19. 136 10.456 27.816 
I 

welding rods, machine tool equipment! I 
oxygen, acetylen, CO , cutting oil, I I 
wood for packing, cl~aning products, I 
stationery etc... I 

I I 
I I 
: I 7. 605 I 7. 605 I I 15. 211 
I I I I I I 

4. Utilities and exterior services 
expenses : 

water, electricity, gas, diesel fuel! I I I I l 

TOTAL --------------~!~2_3_s_.7_9_5_~'-s_6_.4_9~ DS.U6 I ~7.HO ! in.~s 1 

TOTAL 

225.815 

371 .277 

JE..272 

l $. 211 

cr-
650. 575 ' lF 

--~-I 

-· 



EXHIBIT 4-2 RECAPITULATION OF COSTS OF PRODUCTION - MATERIALS AND PRODUCTION FACTORS 
---~--

RECAPITULATION - COST OF PRODUCTION IN NIGER AND NIGERIA 
-----~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~______. 

MATERIALS AND PRODUCTION FACTORS 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---r~~~~~~~~~~~~~~~~~_____;_ 

Project element j Reported costs of production - year 1985! Cost of production for years 1986 to 1994 ! 

Designation 

r i-- - --- 1-----1 
I Foreign I Local I TOTAL I Foreign I local I 
I exchange I Currency I I exchange I Currency \ 

TOTAL 
J __l__ ---- _L _ l I .-- -- -- - 1- ~--·- 1---- --- ---, 

I I I I I I 
~I GER (Costs of production in cm CFA) I I I I I I 
-- I I I I I I 
- Rawstuf f I 38.678 I 19.031 I 57.709 I 77.356 I 38.061 I 

I I I I I I 
115.417 

- Cor.iponents I 78.105 I 15.624 I 93.729 I 156.211 I 31.248 I 
I I I I I I 

187.459 

expendable supplies I 2.614 I 6.929 I 9.543 I 5.228 I 13.858 I 19.086 
I I I I I I 

- Exterior services I I 3.857 I 3.857 I I 7.714 I 7. 714 
I ____ J l I I I 
I I I I I I 

TOTAL NIGER I 119.397 I 45.441 I 164.838 I 238.795 I 90.881 I 329.675 

I I I I I I 
~IGERIA (Costs of production in N) I I : I I \ 
- RaHstuff I I I I I I I 77.356 I 35.551 I 112.901 I 154.712 I 11.103 I 225.815 

- components I I I I I I I 156.211 I 29.427 I 185.638 I 312.422 I 58.855 I 371.277 

Expendable supplies I I I I I I I 5.228 I 13.908 I 19.136 I 10.456 I 27.816 I 38. 272 

- Exterior services I I I I I I 
L__ _ _I_ 7. 605 I 7. 605 J _ J 15. 211 I l 5. 211 
,- I I . I t ~ 

238.795 l 86.491 I 325.286 I 477.590 I 172.985 I TOTAL NIGERIA 650.575 i 
___j 

O'· ,_,..., 

~ 
~-

'J 
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V. LOCATION AND SITING 

. Location 

. Costs of investment (land) 

(exhibits 5-1 and 5-2) 

66. 
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I. LOCATION 

Introduction 

The production unit should be as near as possible to the areas in 
which its production will be in use, in order to minimize the costs 

related to transportation. 

67. 

Since we advise, in a first step, the construction of a single unit, 

either in NIGER or in NIGERIA, the plant should be well located with 

respect to these two countries, and have good connexions with the 

different user regions of them by a good road network. 

On the other hand, this unit should be in the industrial area of a 

town, the plot put at its disposal being large enough to allow a 
further expansion and for which the availability in water and in 

electricity (National network) would be ensured without problems. 

The town and its region should allow the recruitement of most of 

the needed manpower (administrative and technical). 

At last, the production unit should be connected to the national 

and international telephone and telex networks. 

Zones for plant establishment 

After the visits we have made in both the countries concerned, 

we advise two zones for plant establishment : one in NIGER and 
one in NIGERIA. The two of them seem to us to be capable of filling 
the maximum of the required conditions for such an es~ablishment. 

It should also not be forgotten that neighbouring countries such 
as MALI, UPPER VOLTA and BENIN could become potential and not negli-
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gible customers. (According to some information sources, this 
market could be equal to the one of NIGER and NIGERIA). 

68. 

In view of establishment of the plant in NIGER, we are of the op1n1on 
that the best location would be on the BIRNI-N'KONI/MARADI road axis, 
and in the sector defined by these two towns, respectively ir. the 
TAHOUA and MARADI Departments. These two towns are well located in 
relation to the millet and sorghum production centres, and moreover, 
they have lines of communication with NIGERIA, close by, and its 

principal production regions. 

In particular, there is in the town of MARADI a well laid out industrial 
development area, with the required water and electricity equipments 

and available large development areas. 

We have been able to visit there the CFDT cotton ginning plant. This 
plant, stopped since a few years, could be recovered and adapted for 
the production of mills. There is the plant itself, of a 300 m2 covered 
area, including a shopfloor, different workshops and offices, and 
about 500 m2 in the open, with a concrete floor, breeze blocks walls 
divide this surface in five zones (see plan N° 3, appended). Moreover, 
there is a 4 room accommodation, suitable for an executive or a 

supervisor. 

For a construction in NIGERIA, we would think of a location in the 
GUSAU - KATSINA - KANO triangle, these towns being located respectively 

in the SOKOTO, KADUNA and KANO States of NIGERA. 

These three towns are well located in relation with the production 
centres of NIGER and NIGERIA, with a good road network. MoreovPr, 

GUSAU and KANO are on railroad lines. 
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Important remarks 

The quoted towns, in NIGER as well as. in NIGERIA, are not far from 
the tow~ of ZARIA. This Nigerian city is particularly interesting 

69. 

on account of its Agricultural Research Institute, in AHMADU BELLO 
University (ABU). Actually, there is in this Institute an Agricultural 

Engineering Department, quite efficient and above all the pressures 
and lobbying which could be exerted to have certain materials 

admitted. 

A fruitful cooperation could be established between an eventual mill 
production unit and the Agricultural Research Institute, in the 

greatest interest for both countries. 

It is with the help and advice of this Institute that could be made 
the final choice of the best-adapted type of plate-mill; afterwards, 
it is with its help that could be tested and perfected before going 

in industrial production the dehuller, and finally the millet and 

sorghum sheller. 

This Institute could bring precious help to the research department, 
with which the plant should be equipped, in view of all the improvements 

on its products or the creation of new ones. 

Estimate of costs 

The establishment of such an industrial unit presenting such an 
interest for the_town in which it would be sited, we have taken as 
a hypothesis that the Enterprise would be exempted from the expenses 
related to the cost of the land and to the taxes and legal fees 
pertaining to it. We have also set the hypothesis that there would 

be no right of way or other constraints. 

All the different ~uthori.ties we met through our journeys confirmed 

these hypothesis. 
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Therefore, charts 5-1 and 5-2 are quoted only for the record. 

Choice of siting and local conditions 

This study cannot, in any way, give other indications than the ones 

figuring in the previous paragraphs. Since the final choice of the 

site belongs to the competent authorities only, local conditions 

can vary from one site to another within quite large limits. 

It will be the task of the feasibility study, once chosen the location, 

to answer the precise questions concerning t~e site and the local 

conditions : 

- situation (town, street, etc •.. ) 
- geographical and topographical conditions. 

according to the maps at suitable scales, indication of the orien­

tation, limits, neighbours, contour lines, road and other connexions, 

utilities connecting-up, soil and subsoil conditions, etc .•. 
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ESTIMATE OF INVESTMENT COSTS (for the record) 
Exhibit 5.1 LAND 

ESTIMATE OF COST OF INVESTMENT - ~IGER AND NIGERIA 

Lanci 

<:OST 

DESIGNATION I Foreign Locc l I TOTAL 
I Exrhc.nse Cu:":"ency 

I I 
- Land I I 

I I 
- Taxes I I 

I I 
- Legal fees I (FOR TH£ RECORD) 

I I 
- Indemnities paid to .I I 

neighbours I I 
I I 

- Rights of viay I I 
I I 
I I 

TOTAL I none none 
I 
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EXHIBIT 5-2 ESTIMATE OF COST Of PROllUCTIO~ 

·LAND 

(for the record) 

ESTIMATE OF COST OF INVESTMENT - NIGER AND NIGERIA 

Land 

DESIGNATION 

Yec.rly pay1;1ents for 

foreign 
Exchange 

COST 

Local 
·currency Total 

- Rights of way 

I 
I 
I 
I 
I 

(FOR THE REqORD) 
I 

- Constraints I 
I 

- Rents I 
I 
I 
I 
I 

TOTAL none none 

-1 
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VI./VII. PROJECTS' TECHNICAL ASPECTS 

• Sketches of project 

• Range of project 

• Technologies 

• Equipment 

• Civil engineering 

. Investments 
(exhibits 6-2 I 6-3 ER I 6-2 IA I 6-4 ER I 6-4 IA/ 
6-5 ER I 6-5 IA) 

-1 
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SKETCHES OF PROJECT : 

In chapter III, we have defined a yearly demand, starting from the . 
needs, demand which served to define the production unit. 

Letting the demand in mills be of 2.031 appliances, and in dehullers 
of 612. This last figure is willingly quite under-estimated, for the 
reasons exposed in chapter III. 

A yearly production of 2.031 mills corresponds, on basis of 230 working 
days a year, to a daily production of about 8,83 appliances and 612 
dehullers to about 2,66 appliances a day, that is a daily total of 

about ll,4 appliances. 

To that figure, should be added the spare parts, computed in appliance 
equivalent at about 0,98 appliances a day. 

Therefore the daily production programme would be, on the average, 

for a whole year of about J2,47 appliances. 

EQUIPMENTS : 

The list of the eqµiprnent required for the manufacturing of mills 
figures hereafter on chart 6~2. These equipments will allow a nominal 
production of 22 appliances a day; the daily production schedule 
being of about 12,5 appliances, the machine-tools will work at about 

57 % of their maximum capacity. It should be noted that we have 
included in the list of the requir~d equipment a power generating-set, 
essential to make up for hte national electric power interruptions of 
supply and therefore permit to maintain the rhythm of production as 
planned in our study. The cost of equipments figures on the same 

chart N° 6-2. 
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CIVIL ENGINEERING : 

The plant will be built on a plot of a surface of about 5.000 m2. The 

total constructed area of 1.050 m2 will include : 

- The mechani ca 1 and -vessel workshop. 
- The spare parts and appliances stores. 

- The shipping floor. 
- The administrative and technical offices. 

See plans N° 1 and 2 (volume 2). 

75. 

The land hold of 5.000 m2 of the plant will permit to set up parking lots, 
lots for the stocking of rawstuff as well as for future extensions of 
workshops, stores and offices. At last, there will be the possibility to 

build there some accommodations which go with a post. 

Detail of built area : 

. Offices 
• Mechanic floor 
• Vessel work floor 
• Worksbops.offices 
• Stocking finished products 

• Shipping 
• Spare parts store 
• Paint shop 

Steel and iron depot 
• Transformer local 
. Diesel local 

Miscellaneous 12 car parks. 

210 m2 

216 m2 

144 m2 

48 m2 

120 m2 

48 m2 

140 m2 

36 m2 

130_m~ 
16 m2 

20 m2 
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PROJECT SPECIFICATIONS AND DESC~IPTION 

Introduction : 

The project includes the plant itself and the offices. 

a) Regulations 

The studies should be led in accordance with standards and regulations 
in force in the country under consideration. In France and in the 
countries, which have adopted the same legislation, those are the 
following : 

- Risks of earthquakes. Study, in conformity with anti-earthquake rules 
of 19 69. 

Climate cor1ui~ions. French rules NV 65 modified in 1967, 1974 and 
1979 • 

. For metallic constructions·: 

R1Jles CM 66 for the calculation of frames, roofing, aluminum coating 
as well as the D.T.U. of the ~French Centre Scientifique et Technique 
du B~timent"(CSTB) and the AFNOR norms . 

• For the reinforced Concrete structures : 

CCBA 1968 rules as modified for the calculation of reinforced concrete 
elements. The whole of the constructions will be subject to the 
directions of the DTU of the CSTB • 

. For electricity : 

CEI and Union Technique de l'Electricite (UTE) rules for the execution 
of electrical installations. 

l 
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. Fire protections : 

French safety rules. 

b) General lay-out 

Land : 

The whole of circulation lanes within the industrial development area 
serving : 
- the plant. 
- the offices. 

Two types of 1 anes 
- Large circulation lanes, 6 m wide 
- Service ways, 4,5 m wide. 

Character of the works : 

- Scr-ap1ng, resurfacing and compaction of the landf 
- Foundations, with a layer of anti-contamination sand of 0,10 m 

thickness, foundation layer in compacted lateritic gravel, stabilized 
of 0,20 m thickness. 

- impregnation. 
- two coat surface. 

c) Varied networks 

- Rain water : 
• along the roads, open ditches • 
• underground sewers, to collect rain water coming from buildings • 
• evacuation to the limits of plant perimeter. 
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- Decontamination of process waters (for the record). 

- Decontamination of liquid wastes : 

Toilet waters collected in septic pits, and evacuated by cesspools. 

d) Fluids network 

Common ditches for passage of networks as follows 

- Drinking water main 
- Fire protection water main 
- Industrial water main 
- Separate lighting and electric mains. 

f) Plant and workshop buildings : 

Metal skeleton building, including 
- workshops 
- offices 
- mechanics floor 
- vessel work ~loor. 

- stocking of finished products 
- shipping floor 
- spare parts store 

• Foundations : 

The whole of the building will have superficial type foundations, 
realized in beq>l~tes, separate or continued, calculated for a work 
rate of 2 bars, linked by reinforced concrete pile caps • 

. Floor paving : 

On a compacted laterite embankment, the floor will be realized in 
lightly reinforced concrete, allowing the circulation of handling 
vehicles. The machines will rest on independant. concrete mast. 
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Structures in elevation 

Metal frame structures, realized in,porticos 4 m from one another; 
the framework will include all the components necessary for stability 

tighteners, braces, etc •.. 

. Fronts and sides : 

Base in stonework, coated on one side, wall in elevation in metal 
sheeting (aluminum) with lighting strips and ventilation • 

. Roofing : 

Realized in aluminum troughs, set on the framework with a repartition 
of lighting, strips to allow a zenithal lighting. Collection of 
rainwater will be realized in the gutters, linked to the rainwater 

network. 

Access doors 

Metal doors, of the sliding type, with a 4 m x 4 m passage way, 
giving access to the workshops, the shipping floor and the spare 

parts store. 

Metal doors for personnel entry to the plant stores and technical 
premises : compressor, diesel, toolshop, and to the offices. 

Ventilation : __ 

Metal shutters on front and sides of the industrial building, 

providing a good ventilation. 

Lighting and electricity distribution 

Industrial fluorescent lamps water tight.: 
- General lighting by fluorescent bulbs 
- Local lighting by fluorescent tubes. 
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Public lighting lamps at the access and along the cirulation lanes. 

Diesel premises : mechanical ventilation . 

. Offices : 

- Surface land area : 258 m2• 

- Reinforced concrete structure, realized in posts, linked by 

chaining. 
- Front and sides : filling in breeze blocks of 250 mm. 
- Distribution partition in breeze blocks of 100 nun. 
- Carpentry : outside metallic, including entrance doors. 

inside wooden. 

- wall facings : 
• Concrete 
. Coating on outside. 

- Wall coverings : 
. (inside}: fine concrete.covering (outside walls and partitions} . 

• tile (earthenware) on sanitary walls, up to 2 m • 
• Vinylic paint in offices and passage. 

- Sanitary equipment. plumbing • 
. Washroom, with turkish type toilets and 1 washbasin • 
• Plumbing : supply and distribution of cold water. 

- Electric installation and air-conditioning : 
• Lighting with fluorescent lights • 
. Air-conditioners or ventilators in the offices. 
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INVESTMENTS : 

Chart 6-2 hereafter brings together list of the equipments required 

for the manufacture of mills or other appliances and the cost of 
these equipment, their putting-up and starting-up. The following 
charts recapitulate, for each country, the costs of investments, 

equipments and the civil engineering works. 

We consider in our study that the buildings and civil engineering 
works will have a depreciation calculated on 20 years, while the 
auxiliary service and miscellaneous equipments will have it calculated 
on 10 years. It should be noted that for the workshop equipments, 
this duration is estimated in consideration of 2.000 hours a year 

of operation. 



EXo:B:T S.2 - LIST OF EQUIPMENT AND ESTIMATE OF COSTS OF INVESTMENTS 

( FOR NIGER & NIGERIA) 

ESTI~ATE OF COST OF INVESTMENT 

Equipments 
-----

I ' ()Jantity; 
I 

DESIGNATION 
Cost (FF) Cost (OOQ CFA) NIGER cos: ~ j " 'i!GEP. :~ 

FOB Foreign Local I 
Foreign Loca 1 French port Exchange Currency TOTAL 

Exchange Currency 
- ··- ------------- ------~--

1 
1 
1 
1 
1 
I 
1 
2 
1 
1 
3 
4 
1 

EQUl?_M_ENT _P_flODUCTIO!:_ '•J'l~SHOP : 

Parallel lathe point height 250 nm I 
distance between noints 2 m. 
Shears 2 .000 x 6 i:r.:i 
Folding machine operator 2000 x 6nrn 
Rolling machine operator 2050 x 6rrrn 
Radial drill 0 30 
Colu8n tirill 0 12 
Universal milling machine 
30 T hydraulic press 
Electrical grinding wheel 
Mechanical 5aw 
Fla~e cuttinr raachine 
Semi automat~c weldin~ sets 
300 A welding sets 
Painting room 

~_X_I_L_l_!l_R_y_~-~IPME~_T 

Forklift truck 3m/IT 
(electric engine) 
Apron ~late carrier 

SERVICE EQUIPMENT : 

Compressor 21 1 1/rrrn JU ~ I 
Transfor~er 2Gu KVA (?D·0,4kKVAV)

400

V\ 

Diesel power qenerator 200 

fiI SCEL L_A_N_Eo_u_s_E_Q_U_P_M_E NT s I 

245 600 

131 000 
200 000 

83 300 
38 500 
12 500 

147 900 
89 000 
22 030 
33 900 
25 000 
37 500 
43 200 
56 500 

69 200 

3 000 

4 950 
21 900 

155 300 I 

I Electricity 
Lighting 
Co:n')ressed air 
flater 
Air conditioning 

I : 92 500 I 

Tfo-oTs·; ·p·a-rts normaTl y useCfT 131 900 

' I 

' SPARE PARTS EXPENOA8L[ r /,R_T~S.l lOj 1 

- ---T 

TOTAL COST (~n~CFA, N~ ~ l • '. o+4~~-+-44F:~+~7c/14 __ .'.. 

:::,:'.i:::.:.i:::::''.,~:·: .. :: ',:: :::::» I , 925 , 

Local transport 

18 232 

1 575 

Setting-up and starting-up 

--l--~-
10 468 2 617 

TOTAL COST IN CFA & N (6+7+8+9•10) 

I 
-··--- --,- -----

101 628 
(~F~) 

22 424 
{CFA) 

3 926 7 852 

18 232 

1 5 75 

13 085 

I 

I 124 052 
I _(~FA) 

20 936 

203 256 
( N) 

234 

44 498 
( N) 

-

24 7 ; ; 

Co 
N 
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Exhibit 6-3 ER 
RECAP ITU LAT I ON 

EQUIPMENT INVESTMENT COSTS 

RECAPITULATION - EQUIPMENT INVESTMENT COSTS 

EQUIPMENT - PLANT IN NIGER 

Element of project Reported costs of production 
( 000 CFA ) 

DESIGNATION I Foreign Local TOTAL 
I 
I Exchange Currency 

I I I 
I Equipments I 87 .234 I 87.234 
I .1 I 
I Sea freight and I I I 
I Insurance I 3.926 I I 3.926 
I I I I 
I Costom fees I I 18.232 I 18.232 
I I I I 
I Local transportation I I 1.575 I 1. 57:5 
I I I I 
I Setting-up and starting-up I 10.468 I 2.617 I 13.085 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I 
I TOTAL 101.628 22.424 I 124.052 
I I 

83. 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Ex hi bit 6-3 IA 

RECAPITULATION -

RECAP ITU LAT ION 
EQUIPMENT INVESTMENT COSTS 

INVESTMENT COSTS 

Equipment - Plant in NIGERIA 

84. 

Element of project Reported costs of production 
(in N) 

I DESIGNATION Foreign Local I TOTAL 
Exchange I Currency I 

I I 
i--

I I I 
I I I 
I Equipments 174.468 I I 174.468 
I I I 
I Sea freight and insur~nce 7.852 I I 7.852 
I I ' I I 
I Custom fees I I 36.464 I 36.464 
I I I I 
I Local transportation I I 2.800 I 2.800 
I I I I 
I 
I Setting-up ind starting-up I 20.936 I 5.234 I 26. 170 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I 
I TOTAL 
I 203.256 44.498 247.754 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

, I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ... 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Exhibit 6.4 ER 

ESTIMATE OF COSTS OF INVESTMENT 

CIVIL ENGINEERING WORKS 

ESTIMATE OF COSTS OF INVESTMENT 

Civil Engineering work - Plant in Niger 

I Cost 
I 

I - ---i I 

I Unit cost Foreign 
I DESIGNATION CFA/m2 Exchange 
I 
I 

I 
I Preparation of2plant site I I 1. I 
I 

(about 1 . 300 m ) 
I 

I Buildings and civil engi- I I 2. 
neering works I 

I 790 m2 industrial construe-I I ti on 
I 260 m2 offices I 100.000 31.600 
I I 
I Miscellaneous fitting-up I 130.000 13.520 I 3. I 
I • Fence, for a 5000m2 ~ I 
I land I 
I Parkings I 
I Water and electricit I 
I connections I 
I I 
I I 
I I 
I I 
I I 
i-
I TOTAL 45. 120 

8~. 

(000 CFA 

Local TOTAL Currency 

5.000 5.000 

47.400 79.000 

20.280 33.800 

8.400 8.400 

81.080 126.200 



SOFRECO 

I 

. Ex hi bit 6-4 IA 

ESTIMATE OF COSTS OF INVESTMENT 

CIVIL ENGINEERING HORKS 

ESTIMATE OF COSTS OF INVESTMENT 

Civil Engineering work - Plant in NIGERIA 

I Cost (in ~) I 
I 
I Unit cost Foreign Local I DESIGNATION 

N /m2 Exchange Currency I 
I 
I 
i l. Preparation of plant site 
I (about l.300 m2) 12.500 
I 
12. Buildings and civil enqi-
I neering works. 200 47.400 110.600 
I 790 m2 industrial cons-
I truction 
I 260 m2 offices 300 23.400 54.600 
I 
13. Miscellaneous fitting-up 

Fence, fpr a 5.000 m2 
land 
Parkings 20. 160 
Water and electricity 
connections 

TOTAL 70.800 197.860 

f,fi. 

TOTAL 

.l 2 .500 . , 
I 
I 

158.000 I 
I 
I 

78.000 I 
I 

20.160 

268.660 
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Exhibit 6.5 ER 
RECAPITULATION - COSTS OF INVESTMENTS 

CIVIL ENGINEERING WORKS 

RECAPITULATION - COSTS OF INVESTMENTS 
---------· 

CIVIL E.NGINEERING l_JORKS - PLANT IN NIGER 

87. 

I 
I 
I 

I 
I 
I 
I 
I 

I E 1 ement of project Reported production costs I 
I I 
I 

( 000 CFA) I 
I I 
I DESIGNATION 

Foreign Local I TOTAL I 
I Exchange Currency I I 

I ! 
------- --i I 

I I 
I 1 

Site preparation 5.000 I 5.000 I 
I I 

Buildings ~nd civil I I 
engineering works 45. 120 67.680 112.800 I 

I 
Miscellaneous fitting-up 8.400 8.400 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I -, 

TOTAL 45. 120 81.080 126.200 I 
I -----
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Exhibit 6.5 IA 

1-

RECAPITULATION - COSTS OF INVESTMENTS 

CIVIL ENGINEERING WORKS 

88. 

1 

I RECAPITULATION - COSTS OF INVESTMENTS 

!--------------- --------
1 

I 
I-

Civil Engineering Works - Plant in NIGERIA 

I 
I 
I 

Element of project 

1----
1 

I 
DESIGNATION 

Reported production (costs in N) 

Foreign 
Exchange 

Loca 1 I TOT.L\L 
Currency I 

I l 
------- --- -~---- ---------------,------ -----1-------T-----: 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Site preparation 

Buildings and Civil 
Engineering works 

Miscellaneous fitting-up 

I __ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 

I I I 
I I I 
I 1 2. 500 I 12. 500 I 
I I 
I I 
I 165.200 236.000 J 

I I 
I 20. 120 20. 120 I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I ! 

-1 

70.800 

I 

I _____ !_~-T~-=---------------------1 __ 1_0 ._8~~-----197. 820 
268.620 
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VI I I. MANPOWER 

. Personnel 

Organization chart 

· Workers schedule and cost of 
personnel 

.(Exhibits 8/1-4 ER and 8/1-4 IA) 
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1he total number of workers for the production unit will at the 
start b•~ of 56 persons, broken down by services as follows : 

- Direction 
Administration and accounting services 9 
Sales and after-sales service 5 

Supplies service 10 

- Research department 
- Mechanics, vessel work and 

assembly workshops 30 

a) Direction 

The Plant Manager should be a good administrator and a good 
technician; he should be an Engineer, graduate of an important 
School of Engineers, with a mechanics or electro-mechanics 

89. 

education. He will be directly in charge of the engineering Department. 

b) The Administration and Accounting Service will include 
------------------------------------------------------

The Chief Accounting and Administration, hierarchically 

responsible for 

- 2 accountants 
- 1 personnel management officer 
- the secretariat (with 2 secretaries) 

- 1 receptionist 
- 2 chauffeurs. 

c) The Sale and After-Sales Service will include 
---------------------------------------------

The Chief of the Sales and After-Sales Service, responsible for 
4 clerks, in charge of customers' follow-up and of the orders. 
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d) Supplies Service 

The Head of the supplies, preferably of a basic technical 
education, responsible of the service which includes 

- 1 Clerk in charge of the rawstuffs and spare parts supplies. 
- 1 Cl~rk, in charge of the receptions and shipments of matters 

and materials. 

90. 

4 Employees, assigned to the steel and iron depot, the finished 

appliances store and to the shipping. 

- 3 Watchhousemen. 

e) Engineering Department 

At the start, the Engineering Department will incl~de only a 
draughtsman, of a general mechanics master education level. The 
Engineering Department will work in contact with the Workshops 

Manager and wiht the Chief of the Sales and After-sales Departm~nt. 
His role will be be to draw the plans for mill set-ups(stcndard plan). 
to follow the blueprints for the setting up of mills designed by 
the license lessor and to bring the eventual modifications needeci 
for an adaptation to local conditions and that, in contact with 
the After-sales service, the workshop and the license lessor. 

The Research Department will participate in the studies of the 
new appliances, under the direct control of the Ptant Manager 
and in close contact with the workshop, for that purpose, he 
will be in contact with research and studies Centres such 
as the one of AHMADU BELLO University, ZARIA in NIGERIA. 

f) Workshops 

The Chief of the Mechanic and vessel workshops hierarchically 
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responsible for the following production personnel 

- 2 lathe operators. 
- 1 Milling machine operator. 
- 1 qualified operator, assigned to the steel folding and 

rolling machines 

- 4 mechanics. 
- 4 welders. 
- 2 vessel makers. 

- 2 painters 
- l fork-lift truck operator. 

- 6 helpers 
- 6 labourers. 

Impor~ant notice 

91. 

We consider that the positions of Plant Manager, responsible of 
supplies and Chief of the workshops should be held by expatriates 
for at le~st two ye~rs. We have planned for this lapse of time, 
that national executives could be recruited and formed in order 
to take over. These executives should not have, at the start, the 
title of deputy to the above mentioned officials,but should be in 
charge of various positions in the plant for a few months. Thus, 
the future Plant Manager should go through the workshops, the 
supplies and the after-sales service. The expatriate executives 
should, over and on top of their mission, ensure the training 

of their Nigerian or Nigerien Counterparts. 

Social Security contributions 

On account of the information obtained in each of the two countries 
concerned regarding the social security contributions, we have 
retained the figure of 20 % of the amount of salaries. 
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- For NIGER , they include : 

. the family benefits contribu~ions 

. the contribution for work accident and professional illnesses 

liabilities 

. the retirement scheme 

. the apprenticeship tax 

. various taxes 

For NIGERIA, t~ey include 

. the illness protection 

. the retirement scheme 
various benefits in kind housing, transportation, etc ... 



l Chief Accountant 
and Administration 

C I P2 

3 Clerks 

1 Management 
• 2 Accountants 

1 Receptionist 

2 Secretaries 

2 Chauffeurs 

l Chief Sales and 
Aft~r-Sales Dept. 

C I P2 

4 Clerks 

ORGANIZATION C~ART (NATIONALS PERSONNEL) 

?LANT MANAGER 

CI )~P3 

in charge of 
Supplies Dept. 

C I P2 

1 Clerk supplies 

1 Clerk shipments/ 
receptions 

4 Employees 

. iron & steel depot 

spare parts store 

. finished products 
store 

c;hipping 

.. 3 warehousemen 

l Chief of 
Workshops 

C I P2 

Research Dept. 
(Plant Manager 
in charge) 

2 Lathe operators L 1 Draughtsman 

1 Milling machine 
operator (+drilling) 

1 Folding and rolling machine 
operator 

4 Mechanics 

4 Welders 

2 v~ssel makers 

2 Painters 

1 Forklift truck operator 

6Helpers 

6 Labourers 
"° w 
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m. o. = mach. operator 
E - expatriate personnel 
N national personnel 

Exhibit n° H/1-4 ER - Plant in NIGER 

- ~~~~~~~--.----,--,-,11~-.-~~~-;--~~-;-~~--;~~~~~~~~~~~ 
Monthly Year l Year 2 Year 3 

[)[<;[GNAT I ON CAT salary Yearly Yearly and over REM.l\RKS 
(personnel) Sa 1 ary Salary Yearly sal. 

r------------t--t--1,--t---t-----t-----+-----11---=--~~---------

·Plant Manager 

Secretary 
Receptiorii~t 

I 

) P3 
(llC) 

6e 
4e 

-ChiP.f SalP.s and 
After-sales Dept. l IX P2 

Clerks After-sales dept 4 

-Chief Accountant 1 

I 
I 

IX Se 

IX P2 
I 

669 170 

120 000 
99 200 

350 000 

150 000 

370 800 

14 400 

8 010 

2 880 
l 1 <)O 

4 200 

6 000 

4 450 

Clerks personnel raana:~ 1 
gP.ment & accounting 3 1 x 8e 1 70 000 5 100 

·In charge of supplies l x 1 P2 9 000 
departraent 

Clerk supplies l 

Clerk ship./recept. l 
Employees stores: 3 
iron spare parts and 
finished products 

employee shipping l 

Warehousemen 3 
Chauffeur 2 

er. i ef of work snaps l x 

l 

-Lather operator 2 
-Milling/drilling m.o. l 
-Foldin9/rolling m.o. l 
-Mechanic 4 
-Welder 4 

I 
-Vessel maker 2 
-Painter 2 
-Forklift truck oper. 1 
rHelpers 6 
-Labourers 6 

· Draughtsman 

X P2 3 50 000 4 2 00 

X 8e 170 000 2 040 

X 6e 14 3 3 00 1 7 1 9 
X 4e 99 170 1 570 

X 4e 99 1 70 l 190 

X 2e 60 000 2 160 
X 2e 90 000 2 160 

x 
x 

jX 
,x 
x 

'X 
IX 
IX 
IX 
IX 
Ix 
I 

IX 
I 

P2 

P2 
6e 
6e 
6e 
6e 
6e 
6e 
2e 
2e 
2e 
le 

358 ooa 
125 000 
125 000 
125 000 
125 000 
12 5 000 
12 5 000 

90 000 
80 500 
80 500 
20 000 

180 000 

9 000 

4 296 
~~ 000 
l 500 
1 000 
6 000 
6 000 
1 000 
2 160 

966 
5 760 
l 440 

2 160 

14.400 

8.030 

2.880 
1.190 

4.200 

6.000 

4.450 

5.100 

9.000 

4.200 

2.040 

1. 719 
3.570 

l.190 

2 .160 
2 .160 

9.000 

4.296 
3.000 
l. 500 
3.000 
6.000 
6.000 
3.000 
2 .160 

966 
5.760 
1.440 

2 .160 

8.030 

Expatriate detached 
I for 2 years 

2.880 Office personnel 
1.190 Office personnel 

4.200 Commercial side 

6.000 Cor.r.:iercial side 

4.450 Cor.1mercial side 

5.100 Cornercial side 
Expatriate detached 

I for 2 years 

4.200 Base technical 
education 

2.040 Technical education 

1.719 Technical education 
3.570 Industry side 

1.190 Industry side 

2.160 Industry side 
2.160 

4.296 
3.000 
1.500 
3.000 
6.000 
6.000 
3.000 
2 .160 

966 
5.760 
1.440 

Expatriate detached 
for 2 years 
Technical education 
Workshop personnel 

" " 
" " 
" " 
" " 
" " 
" ft 

" " 
" " 

2.160 General raechanics 
side 

-- ------+-----·-~ ----~·-- ---·-

1. Total cost in 000 F CFA 
1.---------- ·---- - --- -

120 571 120 5 7l 88 171 
- - - ---t----f----+----+----4-------------t 

' Social Security contrib. 20 % 21, 111. 21. 111, 17 ri1.1 
----- -------"-·-- - ---- ----- - -·- ----~------- -~--'---'--'--+~--'-'-'---+-~-'-'-'~------------·--

I. Total 1 + 2 (in 000 F CFA) 11,1, r,H'i I fl'i fW'i 

---- --------- -
___ _.___ ____ . .___ _____ ._ ___ ~~--- -- ·-- ---- -
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8. o. = mach. operator 
' expatriate personnel 

national personnel 
Exhibit n°B/l-ll rn - Plant in ~i!GlPIA 

·Plant Manager l x i 

Secretary 
Receptionist 

.ChiP.f SalP.s and 
After-sales Dept. 

2 
l 

l 

I 

I 
' 17 1 • 

I 
1X 6 
,x 5 

I 

IX 12 
I 
I 

Clerks After-sales dept 4 1 X 7 

.Chief Accountant l IX 12 
I 

Clerks personnel mana: 
gP.ment & a~counting 3 

· In charge of supplies 1 
departlilent 

Clerk supplies 
Clerk ship./recept. 
Employees stores: 
iron spare parts and 
finished products 

Employee shipping 

Warehousemen 
Chauffeur 

l 
3 

1 

3 
2 

. 

I 
IX 

xi 
I 
I ,x 
I 
I 
Ix 

Ix 
x 

x 
x 
x 

Chief of workshops 1 x 

l 
-Lather operator 2 
-Milling/drilling m.o. l 
-Folding/rolling m.o. l 
-Mechanic 4 
-Welder '• 
- VessP.1 r.iaker 
-Painter 
-Forklift truck 
~Helpers 
-Labourers 

· Draughtsman 

2 
2 

oper. l 
6 
6 

l 

x 
x 
;< 

x 
x 
x 
x 

fV 
'· 

IX 
Ix 
Ix 
I 
IX 
I 

7 

12 

8 

7 

5 

5 

3 
5 

12 
(i 

(i 

6 
6 
6 
6 
4 
4 
4 
l 

9 

l 625 

270 
216{> 

735 

125 

780 

346,6 

735 

325 

335,B 
216.fi 

216,6 

162,5 
208 

760 
280 
280 
:>P<' 
280 
280 
2PO 
217 
19 '"l,R 
19!.fi 
117.S 

405,8 

28 HOO 

19 500 

6 480 
2 600 

p 820 

15 600 

9 360 

12 478 

18 000 

8 820 

1 90C 

4 030 
7 800 

2 600 

5 P.50 
5 000 

18 000 

9 120 
6 72 'J 
1 36'.) 
1 160 

13 44<' 
13 440 

6 720 
5 200 
2 350 

14 040 
9 900 

4 870 

28 .800 

19.500 

6.480 

2.600 

8.820 

19. 500 

6.480 

2 .600 

8.d20 

r---------·- -
I 

I Expatriate detached 
for 2 years 

Office personnel 
Office personnel 

Commercial side 

15.600 15.600 Commercial side 

9. 360 

12.478 

18.000 

8.820 

3.900 

4.030 
7.800 

2.600 

5.850 
5.000 

18.000 

9 .120 
6.720 
3. 360 
3.360 

13.440 
13. 4l10 
6.720 
5.200 
2.350 

14.040 
• 9. 900 

4.870 

9.360 Commercial side 

12.478 

8.820 

3.900 

4.030 
2.ifl6 

2.600 

5.850 
5.000 

9 .120 
6.120 
3.360 
3.360 

13.440 
13.440 
6. 720 
5.200 
2 • 3 5() 
14.040 
9.900 

4.870 

Commercial side 
Expatriate detached 

I for 2 years 
Base technical 
education 

Technical education 

Technical education 
Industry side 

Industry sidt 

Industry side 

Expatriate detached 
for 2 years 
Technical education 
Workshop personnel 

" " 
ff " 

ff " 

.. ti 

" " 
" " 
" tf 

" " 
General mechanics 
side 

'-----------------------..1-~:--L~--J~~~~·~ ! r- ·--------+-·--__..,..,'---'.-" --=· ==----· ·-·-- __. _______ --, 

P
i Total cost in "' 210 I 'JR 210 J')P 1 205 15P 

ocial Sec. contribution 20% '")t, !nl 11, o·li ri1 071 l 
~~~~~~~~~~~~~+-~~--+-~~~+-~~~-+-~~~4---~~-~-·---: 

. otal 1 + ( (in N) 1:''• lf"l '.,•1, JP 1 :11,r, 1,:><i 
___ _. ___ -.1.-----'---- _ __._ ___ .-J •..... ---------- .. --
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IX. IMPLEMENTATION SCHEDULE 

. Chronogram 

. Charts of costs of project implementation 

(exhibits N° 9 ER and 9 IA) 

96. 
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A Total period of 17 months has been planned between the be~inning 
of the the studies and the end of the setting-up and of the starting 

tests. This period includes 2 distinct phases : 

A) A first project preparation phase during which will occur 

- the studies (2 months duration) 
- preparation and launching of invitations to tender 

(duration 1 ! months) 
analyses of offers and signing of orders (duration 1 ~ months) 

During this first phase will take place the choice of the siting 

and the purchase of the land for the new plant. 

B) A second phase, corresponding to the projects realization will 

include : 

- the preparation of the plot (duration 1 month) 

- the realization of the civil work and of the lands. 
(duration 5 months) 

- the setting-up of framework, roofings, aluminum coating and of 
the equipnent, tests and starting-up (duration 5 ~ ~onths). 

It should be noticed that a time lapse of 1 ~ month separates 
the two phases; this delay should permit to finalize the first 
part's problems which remain pending and to prepare the second 

phase. 

The first year after the starting-up will be a year during 
which production will be stepped up, with an average production 
of 50 % of a running year's at cruising speed. Such a product·ion 
rather limited, we think it to be a realistic view, in considera­
tion of the progressive implementation of the enterprise's manage­
ment, of the build up of stocks and of the production personnel's 
training. The second year will be the year of full production, 
the above proolems having progressively been eliminated. 
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Exhibit 9 ER 

' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I ESTIMATE OF INVESTMENT COST 
i 

N I G E R 
ESTIMATE OF INVESTMENT COST 

(IMPLEMENTATION OF PROJECT) 

,--
I Implementation of project I Cost ( 000 CFA) 

I 
I I 

Local DES I GNAT ION 

I 
Foreign I 
Exchange I Currency 

I 
l. Direction of project im?lementation I I 

and detailed technical organization, I I 
invitations to tender I 21.548 I 4.947 

I I 
2. Control and coordination, tests and I I 

reception of civil engineering works, I I 
equipments and plant I I 

I I 
3. Setting-ur of the idministration, I I 

recruitment and training of staff I I 
and operating personnel I 9.000 I 27. 171 

I I 
4. Organization of supp1y, and I I 

organization of marketing I I 4.206 
I I 

5. Setting-up of links and legal I I 
fees. I I 2.653 

I I 
6. Miscellaneous expenses, unforeseen I I 4.302 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

TOTAL 30.548 43.279 

NOTA The item N° 2 is included in the "Installation" 

99. 

I 
I 
I 
I 
I 

I I 
I TOTAL I 
I I 
I I 
I I 
I I 
I 26.495 I 
I I 
I I 
I -1 
l(~oir nota) I 

I 
I 

I I 
I 36. 171 I 
I I 
I I 
I 4.206 I 
I I 
I I 
I 2.653 I 
I I 
I 4.302 I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
73.827 I 

I 

chapter. 
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Exhi ::iit 9 IA 

I 

: ESTIMATE OF INVESTMENT COST 

N I G E R I A . 
ESTIMATE OF INVESTMENT COST 

{IMPLEMENTATION OF PROJECT) 

- ----- - ------------ ---------------------T 
I . 
I Impiementation of proJect I Cost {in N) 

100. 

I I 
I ---------------+----, ----.------,-----

DES I GNAT ION __ ___.11---F_o_re_i_g-=--n-~--L-o_c_a_,l '-----T--T_o_T A_L __ _ _ Exchange Currency 
I I 

: 1. Direction of project implementation I 
I 

and detailed technical organization, I 
invitations to ter.der I 

2. Control and coordination, tests and 
reception of ci·vil engineering works, 
equipments and plant 

3. Setting-up of the administration, 
recruitment and traininq of staff 
and operating personnel 

4. Organization of supply, and 
organization of marketing 

5. Setting-up of links and 
legal fees 

6. Miscellaneous expenses, unforeseen 

I 
I 
I 
I 
I 
I 
I 
I 

43.066 

20. 167 

9.923 

60.880 

8.413 

5.404 

9.064 

I 
1----~- ----------t-------"'----------+-

1 63.233 I TOTAL 
I 

93.684 
--------------- -------------------- - ----------------

52.989 

81.047 

8.413 

5.404 

9.064 

156.917 

NOTA : The item N" 2 is included in the "Installation" chapter. 

' I 

I 
I 
I 
I 
I 
! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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X. FINANCIAL AND ECONOMIC EVALUATION 

. Investments 

. Financing 

. Financial Analysis 
Socio economic evaluation 

. Exhibits re : Study for plant in NIGER 
10-1/l, 10-1/2, 10-2/l, 10-2/2 

10-3/l, 10-3/2 

10-6/l, 10-6/~. 10-7/l, 10-7/2 

l 0-8/ l ' l 0-8/2 
10-8/3, 10-9, 10-10 

10-11, 10-12, 10-13, 10-14, 

l 0-15 

. Exhibits re Study for plant in NIGERIA 
(same as above) • 

101. 
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FINANCIAL AND ECONOMIC EVALUATION 

================================= 

1. INVESTMENTS : 

The investments of the project include the permanent investments, the 

first establishment expenses and the working capital. 

A. Permanent investments : 

The per~anent investments include : the purchase of land, the site 
preparation, the civil engineering and the buildings, the equipm~nt. 

For what concerns the land, the project requires a plot of about 
~hectare (5000 m2) on which the built-up area will take about 1.050 m~ 

The land surface will eventually allow a doubling-up of the 

wilt-up ar.ea, and the oevelopment of storage areas in the 
open. In the implantation regions under consideration, the cost of 
such a plot is relatively low, and it has been ~ndicated during the 
field inquiries that the land could be granted free of charge by 
public authorities. Therefore, we have not fixed any expense for 

the purchase of the land. 

Preparation for the site has been eval·Jated on an inclusive basis, 
taking into consideration the fact that these zones did not show 
any particular difficulties, and that the plant's infrastructures 
are light. What will be need will be a scraping and a levelling 
of the land surface, after having chosen it as level as possible. 

The civil engineering work and the buildings represent a little 
bit less than half of the initial permanent investment, the whole 

l 
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of which for 60 % being of local origin. Thesr elements have been 

described in chapter VJ. 

For the equipments and machines, consideration has been given to a 
purchase price referring to Europe, and to sea freight from Europe, 
and land transportation from port up to the implantation region. 
Installation and assembly expenses have been included in the total 
cost of equipments. It has been considered for the estimate that 
all the equipments and machines would be imported from overseas. 

The total of the initial permanent investment amounts to 265,3 million 
F CFA for a Niger implantation and 540.494 N for Nigeria implantation. 

(see charts 10-1/1 and 10-1/2) 

The technical life expectancy for buildings is estimated at 20 years, 
and the one for equipments at 10 years. For the machines, this life 
expectancy is estimated at 10 years, for a working time of about 
2.000 hours a year. Vehicles are expected to be replaced after 3 

years. 

The financial study of the project will therefore be limited to 
a 10 years period of operation, during which 2 vehicles replacement 

will take place. 

The project is supposed to start i~ 1983, the year of preparation. 

The construction will take place over the whole of 1984, and 
operation will start in 1985, which will be the year of production 
stepping-up. The nine years between 1986 and 1994 will be years of 
running at cruising speed, i.e. 3t 100 % of the production programme 
as planned in this study. Vehicles will be replace in 1988, 1991 

and 1994. 

The calculation of the depreciation has been made on the basis of 
20 years for the buildings and civil engineering works, 10 years 
for the equipments and the machines; for the vehicles, we have 
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considered 3 years in NIGER and 4 years in NIGERIA. The first 
establishment expenses are depreciated in 10 years. 

B. First establishment expenses : 

104. 

The first establishment expenses include the pre-investment studies, 
(estimated here at $ 60.000), the site study, the direction of 
execution and preparation of the invitation for tenders, the engi­
neering study, the personnel's training, the organization of supply 
and marketing (0,5 % of sales) and the legal fees (1 % of the per­

manent investments). 

In consideratio~ of miscellaneous and unforeseen expenses of about 
5 % of total, these first establishment expenses amount to 90,3 
million F CFA in NIGER, or to 190.335 Nin NIGERIA (charts 10-2/l 

and 10-2/2) 

C. Working capital 

We have here a very important component cf the project's financial 
structure. Calculations have been made taking into consideration 
the stocks required for a good opere.d on of the process, the con­
trai nts of distance and markets, as weel as the usual delays for 

payments and collections. 

The following standards have been set 

- proceeds from sales' collection 
- stocks of rawstuf f 
- products in process 
- finished products 
- cash in hand 
- accounts payable (credit accounts) 

1 month 
4 months 
2 days 
~ month 
1 month 
~ month 

Stocks of rawstuff are built up for a rather long period (4 months) 
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since most of them shall in a first period be imported to be 

later on replaced by locally produced rawstuff. 

For the finished products, stocks are limited to a half month 
production, on account of constraints holding to the planned 
area dedicated to storage, and because the middle men resalers 

105. 

will themselves do the financing of the stocks they will themselves 

hold in their stores. 

Finished products stocks are evaluated, for the calculation of 
working capital, at their sales prices, in order to correct an 
over evaluation of sales as they figure in the chapter III charts. 

The cash in hand has been calculated on basis of labor costs and 

overhead (1 month). 

Notes payable are normally at one month, however, considering 
the transportation delays, they will in fact be at i mo~t:1, 

i.e. the delay between the merchandises reception (in the plant) 
and payment to the importer will on the average be of ~ month. 

Spare parts do not figure in the stocks, since the initial stock 
of them is included in the initial permanent investment. 

The value of proctucts in process corresponds to two days of production 
(on 230 days a year) on the basis of rawstuff and energy entering in 

the process. 

All in all, the net working capital will amount to 204,5 million 
F CFA for the plant in NIGER and to 409.000 N for the plant in 

NIGERIA (see charts 10-3/1 and 10-3/2). 
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D. Total of investment costs : 

The total of the investment costs f{gure on charts 10-6/l and 

10-6/2, where have been put together the initial permanent invest­
ment, the first establishment expenses and the working capital. 
Chart 10-6/2 indicates the dividing up of all those investment 
expenses for the first five years of the project (1983 to 1987) 
Reinvestments for the replacement of vehicles, which should take 
place, in 1988, 1991 and 1994 do not figure on chart 10-6/2, but 
are included in chart 10-10 and 10/13-14. 

Costs of investment amount to 560,2 Million F CFA for a plant in 
NIGER, with the folllowing dividing up in percentage 

- initial permanent investments 47 % 

- first establishment expenses 16 % 

- working capital 37 % 

For a plant in Nigeria, the total of investment costs amounts to 
1. 140.226 N, with about the same dividing up. 

Charts 10-7/1 and 10-7/2 give the total of initial assets and 
their dividing up during the first five years. These charts 
differ from the preceding 10-6/l and 10-6/2 charts only by 
the fact that they take into consideration the current assets 
instead of the net working capital. 

2. FINANCING OF PROJECT 

The total of initial assets amounts to 574 million F CFA for the 
NIGER plant and to 1.167.000 N for t~e NIGERIA project. 

It should be noted that the financing requirements will not reach 
these figures. Actually the running assets formation will take place 
when the plant will start operating and thus will develop the 
project's capacity for self-financing. 
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On the whole, the financing need~ will only be of about 410 million 

F CFA for the NIGER plant and of 853.000 N for the NIGERIA plant. 

In order to have a co~fortable financial balance permitting to be 
protected frum the effects of inflation during the investment period 

(on account of the unavoidable delay between the moment at which the 

107. 

funds are at disposal and their effective use), the financing requirements 

have finally been estimated at 440 million F CFA for the plant in ~IGER 

and at 880.000 N for that in NIGERIA. 

Informations obtained in NIGER indicate that a medium term loan can 

be obtained at a 16% interest rate, with a two years period of grace, 

so that reimbursements will start only in 1986, when the plant will 

run at cruising speed. Under these conditions, the following financing 

scheme can be considered 

Financing through equity 

(authorized capital) (25%) 
Medium term loan(s) (9 years) 

Out payments 
in 1984 270 million F CFA 

in 1985 60 million F CFA 

Repayments over 9 years 

1986 to 1993 (8 years) 

1994 

Interests (nominal rate 16 %) 

110 million F CFA 

330 million F CFA 

40 million F CFA a year 

10 mi 11 ion F CF A 

1987 46,4 mi 11 ion F CF A 

1988 40,0 

1989 33,6 

1990 27,2 

1991 20,8 

1992 14,4 

1993 8, 1 

1994 1,6 
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The loan's actuarial rate comes out at 12,73 %. The payment of 

capital will take place in 1983 and 1984, for an amount of : 

40 million F CFA in 1983 

and 70 million F CFA ~n 1984 

108. 

Charts 10-8/l and 10-8/2 indicate the sources of financing and the 

dividing up of financing for the project's first years. It is supposed 

that the capital wi 11 be provided by the nation a 1 deve 1 oper ( s) up 

to 60 million F CFA and by the foreign associate(s) up to 50 million 

F CFA. 

The medium term loan will for the largest part be used to cover 

investment expenses in foreign exchange (up to 250 million F CFA), 
and for ~he remainder (80 Million F CFA) for expenses in local currency. 

Chart 10-8/3 gives a general outlook of the financial movements in 

the project, considering the above financing hypothesis. With it can 

be calculated for each year of the project's life the financial 
balance, and thus to check that it is always solvent, i.e. that the 

cumulated financial balance be always positive. In fact the project 

is a little overfinanced, in order to ensure its solvency, even in 

the case of inflation during the investment period. Chart 10-8/3 

gives already an interesting indication on the profitability of the 

project, which here seems very good, since the cumulated financial 

balance reaches a significant amount. In the absence of precise 

indications in the matter, the supposed financing scheme does not 

plan giving statutory dividends; the finanical balance therefore 

could be shared between the developer(s) and the associate(s) 

according to forms negotiated between them. 
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Fo~ the ~lant in NIGERIA, the general financing outline would be the 

same, but the values would be given in N, and the medium term loan's 

conditions would be different. The loan would be of an amount of 

660.000 N, with a nominal rate of 8 %; with ~ delay of 2 years 

before starting the repayments, but with a l % a year engagement 

commission. 

The schedule would be the following 

Out payments Repayments Interests 

1984 540.000 

1985 120.000 

1986 80.000 S?.800 

1987 80.000 46.400 

1988 80.000 40.000 

1989 80.000 33.600 

1990 80.000 27.200 

1991 80.000 20.800 

1992 80.000 14.400 

1993 80.000 8.000 

1994 20.000 1.600 

With the first payment of interests, would be added the commission, 

the total of which being of N 12.000 (540.000 x 2 years x 1 % plus 

120.000 x 1 year x 1 %). The loan's actuarial r~te appears at 6,93%. 

109. 
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3. FINANCIAL ANALYSIS OF PROJECT --------------

A) Net profit 

With chart 10-9 can be calculated the projects net profit. 

The difference between the revenue of sales and the costs of 

production is the gross profit, i.e. the taxable profit. 

Income tax is calculated according to the schedules effective in 

the lands of implantation. In NIGER, the level of taxes would be 

of SO % according to the information we gathered, in NIGERIA, 
this level would be of 45 %. The gross profit/sales, net profit/sales 

and net profit/investment ratios show a high profitability. 

B) Balance sheet projection 

This favourable impression is confirmed by chart 10-10, which 

shows the balance sheet projection year after year, and which 

presents a strong progression of the project's reserves. The 

financial structure of the projects seems very good, and capable 

of comforting the money lenders. 

C) Total cost of production : 

The total cost of production i1.~ludes the operating expenses, the 

financial expenses (the interest payments) and depreciation. 

Computation of the total cost of production is given in charts 

10-11 and 10-12. Chart 10-12 is limited to the three first years 

of production 1985, 1986 and 1987 since afterwards all figures 

remain the same, except the interest payments, which decrease 

every year until 1994, year . , the last payment as such. 
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D) Break even point : 

The calculation of the break even P.Oint is maLe according to the 

formula : 
Fixed costs 

Sal~s earnings - variable costs 

The calculation shows that the project is very interesting and 

shows relatively little risk, with a break even point much under 

111. 

50 % of the planned production programme. In order to do this 

calculation, it is necessary to separate the fixed from the variable 

costs in the total cost of production. 

For the NIGER plant, the total cost of production for 1987 is 

broken down as follows : 

Total cost of production (1987) 

of which : fixed costs 

- depreciation 32.767.000 

- interests 46.400.000 

- manpower 105.805.000 

- overhead 5.222.000 

Varidble costs 

(proportional) 

- rawstuf f 

- sales and 
distribution 

expenses 

329.676.000 

50.478.000 

570.348.000 F CFA 

190.194.000 F CFA 

380.154.000 

For the calculation of the break even point, will be considered 

the fixed costs less the interests. 

-----
' 
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Break even point : 

143.794.000 143.794 -------------- - ----- 0.312 
841.301.0UO - 380.154.000 461.147 

i.e. 31 % of the planned production progrdmme. If the interests, 

were added to the fixed casts (46.400.000 F CFA in 1987) the 

break even point would still be at 41 %. Thus the project enjoys 

here a good safety margin : 

For the plant in NIGERIA. the figures would be the following 

(year 1987) : 

Sales earnings N 1.682.602 

Variable operating expenses (proportional) N 650.575 

Fixed costs : manpower N 246.429 

overhead N 11.462 

depreciation N 63.262 

N 321.153 

Break even point : 

321.153 ----------= 321. 153 

l.032.027 1.682.602 - 650.575 
= 0,311 i.e. 31 % 

We find almost the same figure for the two implantations under 

consideration. 

112. 

-.1 

l 
I 



SOFRECO 

4. PROJECT ACTUALIZED VALUE : 

Chart 10-13 indicates the earnings ~nd expenses of the project, 
in the absence of outside financing besides the enterprise. It 

permits the calculation of the internal profitability of the 
project and thus to check whether the project has a sufficient 

profitability to be financed by normal channels. 

Since the period under consideration totals 13 years, i.e. 

113. 

a first year (1983) preparation, a second year (1984) construction 
a year of stepping up of production (1985), nine years of full 

production (1986 to 1994) and one year of fictitious project 

liquidation (1995). 

The ten years operating period ( 1985 to 1994) coi·responds to the 
life expectancy of the largest part of the production equipment, 

especially the machines, important replacements having to be 
planned after that delay, i.e. from 1995 onwards. The project being 

stopped in 1995 in order to make the evaluation, the fixed assets 
not fully d~preciated have been given a residual value, more or less 
arbitrary since it is the one that remains after financial accounting 

depreciation. 

For the NIGER plant, the retained residual value is of 64.772.000 F CFA 
(i.e. 61.427.000 F CFA for the buildings and 3.345.000 FCFA for the 

vehicles purchased in 1994) to which should be added the total value 
of the working capital to wit : 204.504.000 F CFA. The obtained cash 

flow after a 50 % tax on taxable income (net of depreciation) shows 
an ir.ternal profitability level of almost 29 %, which is highly 

favorable . This means that the project could get a loan at the 
rate of 16 %, rate applied by the Banque pour le Developpement de 
la Republique du Niger (BORN) for small projects; this rate includes 

the tax collected by the state. 
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Chart 10-14 shows the financial movements in the project, in 

consideration of the proposed financing scheme. This is at the 
level of 16 %, with repayment and i-nterest payments which lead to 

an ~ctuarial .level of 12,73 %. 

The new project's cash flow, after this financing ~·~othesis, 

indicates a return oninvestment (on the enterprises own fur.ds 
of about 55 %, which is highly favourable for the project's 

owners). 

114. 

For the plant in NIGERIA, the residual value of the investment is 
estimated at N 140.350, including the buildings' part for N 134.330 
and the vehicles for N 6.020. The total working capital's recovery 

brings N 409.397. The cash flow obtained (chart 10-13) after 45% 

income tax on taxable income (see chart 10-9) indicates an 
internal rate of return level of almost 29 %, practically the same 
as the one obtained for the other implantation. Since the loan 
is at a nominal rate of 8 % (actuarial rate 6,93%) the return on 

investment is even higher. Actually, the 10-14 chart lets a 
return on investment be calculated at a level of about 56 %. 

To conclude, the project is highly interesting on the financial 
side, its profitability is high and the evaluations' results are 

almost identical for both the locations studies here. 

5. SOCIO ECONOMIC EVALUATION 

Under this heading will be considered the project's effects on 
employment, on the distribution of in~ome in the frontier region, 

on the collection of taxes and on the foreign ex~hange balance. 
Will also be noted the creation of added valu~ and the benefits 

for the end-users. 
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Effects on employment : 

The project will create jobs in the.border zone. List of these 
jobs figures in chapter VIII. Except the 3 foreign specialists 
planned for the first two years of operation, the personnel of 
national or local origin will be of 56 persons, and the salaries 
paid out to them will amount to 88.171.000 F CFA or N 205.358 yearly. 

The rela·ion betw~en the initial permanent investment and the 
number of created workposts indicate the initial investment for 

each :>1orkpost, whi ell is here of : 

865.303.000 
56 

4.737.554 F CFA 

540.494 
56 

= 9.652 Nairas 

It should be noted that, with an exchange rate of 500 F CFA 
for l Naira, the difference in initial permanent investment for 
each workpost, between a NIGER and a NIGERIA implantation is only 
of 2 %. This project is moderately capitalistic and represents a 
type of medium size industry suitable to further the industrial 

development of the border zone. 

Effects on the incomes in the region 

The projects will provide an interesting distribution of income in 
the region. First, in the investment stage : 

Initial permanent investment 103.504.000 F CFA or N 266.438 
First establishment expenses 44. 131.000 F CFA or N 95.503 

Total : 147.635.000 F CFA N 361. 941 
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Then, for every year of operation : 

Salaries 8~.171.000 F CFA or 205.358 N 

Social benefits 17.643.000 F CFA or 41.071 N 

Total : 105.804.000 F CFh or 246.429 N 

rherefore, the project will cnntribute efficiently to an increase 

of revenues in the border zone. 

Creation of added 1alue : 

In a year at cruising speed, the directly added value created by 

the project will be : 

Sales : 841.301.000 F CFA or 1.682.602 N 

less purchases 
of rawstuff 329.676.000 F CFA or 650.575 N 

Directly 
added value 511.625~000 F CFA or l.032.027 N 

To this direct added value should be added the indirect added 
value corresponding to the national purchases of material and 

services, which will be of : 

100.359.000 F CFA or 209.686 N 

To the above should further be added, later on, the replacement of 
part of the expenses in foreign exchange by national sources of 
material and services. If half of those expenses paid in foreign 
exchange were replaced in tr.is manner, a supplementary indirect 

added value of : 
142.533.000 F CFA or 276.653 N 

would be obtained. 

-c-1 
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The total added value eventually obtained would amount to 

754.517.000 F CFA or 1.518.366 Na year. 

Compared with : 

a) the initial investment 

754.517.000 = 2,84 or 1.518.366 = 2,81 
265.303.000 540.494 

b) the manpower costs 

754.517.000 7, 13 or 1. 518. 366 6,16 = 
105.805.000 246.429 

cl to the number of workposts 

754.517.000 = 13.474.000 F CFA or 1.518.366 = 27.114N 
56 56 

The ratios obtained show that the project will contribute very 

efficiently to an increase of the national income and therefore 

to the local income. 

Effect on the taxes collected 

The yearly losses in taxes collected corresponding to the duty 

117. 

paid on the mills and spare parts which will not anymore be imported 

will in great part be compensated by direct gains in taxes, due to 
corporate taxes (on the firms's profits) and to the taxes and 
custom duties paid on the material and equipment used for the 
project. If to those are added the indirect gains in income and 
other taxes paid, under the form of income tax or taxes on the 
increased consumption created by the project, then the balance will 

be positive. The calculation is the following : 

Yearly loss in tax collection (20 % of value of sales) 

168.260.000 F CFA or 336.520 N 

Corporate taxes (average for 9 year~) 

142.906.000 F CFA or 257.735 N 
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Indirect gains in taxes collected (5 % of income) 

10.868.000 F CFA or 23.368 N 

118. 

On the whole, the project will have as an effect an increase in 
taxes collected, even without any consideration for the secondary 
effects obtained by way of the industrial development (investment 

multiplier). 

Savings in foreign exchange : 

The project's purpose being mainly the substitution of a local 
production to imports, it is interesting to consider the effect 

of the project on the (foreign exchange balance). 

For that purpose, will be computed successively : 

a) the gross savings in foreign exchange, equivalent to the CAF 
value of the replac~d imports, here, as a rough approach, 

estimated at the sales worth of the project. 

b) the use of foreign exchange for the investment and the operation. 

c) credits obtained in foreign exchange, and later on, their 

back payment, and the interests paid out. 

d) the net savings in foreign exchange induced by the project 

d = (a) - (b) - (c) 

Can be later considered the national resources used in the project 
to obtain these net savings in foreign exchange, in order to 
have an estimate of the project's productivity and competitiveness. 

Calculations figure on charts 10-16 NIGER and 10-16 NIGERIA. 
Considering a social rate of actualization of 12 %, the actualized 
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value of th~ net savings in foreign exchange in 10 years of 
operations is equivalent to 2,3 billion F CFA or 4,9 million N, at 
the official rates of exchange. National resources used to obtain 
these net savings in foreign exchange have only a value of 1,2 
billion F CFA Or 2,8 million N. The project will therefore 
produce savings in foreign exchange, with the use of national 
resources, at a very favourable rate of exchange, much better 

than tne official rates. 

Advantages for the end-users : 

The locally produced mills will be offered at a price 2J % 

below the price of similar imported models. 

Moreover, through the creation of a source of available spare 
parts in the region, the project will have important repercussions 

on the use of existing mills, by the suppression or the reduction 
of the waiting period for those parts, which will avoid the periods 

when those mills do not work well or do not work at all. 

These considerations lead to the idea that the project will contri­
bute positively to the development of the concerned national economies, 
and in particular to the development of the border zone, and that it 
will be equally beneficial, that it be set in NIGER or in NIGERIA. 

It does not seem possible to play on the monetary differences 
to determine a preference for one implantation rather than for 
another. Actually, even though the NAIRA had generally been 
considered as overvalued versus the CFA franc at the official rate 
in 1982, it has increased since then. This shows the difficulty 
of estimating the respective values of two currencies in real terms. 
All in all, this value may be quite near the official rate of 

exchange. 
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CHAPTER X 

EXHIBITS STUDY FOR PLANT IN NIGER 
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EXHIBITS 10-1/l AND 10-1/2 

COSTS OF INITIAL PERMANENT INVEStMENTS (IN 000 CFA) 

(see text pages l02-1G3) 

Investment category Chapter Foreign I Local 
Item source Exchange !Currency 

I 

1. Land 5. l For the record 
I 

2. Site preparation and 6.7 I 5 000 
lay-out I 

I 
3. Structures ar.d civil engi- I 

neering work I I 
a) Buildings and civil engi- I 

neering works 6.7 45 120 I 67 680 
b) Auxiliary installations I 

and services 6.7 I 8 400 
I 

4. Incorporeal investments 6. 1 (see nqta) 
I 

5. Vehicles I 15. 051 
I 

6. Machines and equipment I 
installation 6.3 I 101 628 22 424 

I 
7. Total cost of initial I 

permanent investments 1161 799 103 504 
I 
I 

NOTA : .Item 4 - the use of licences is included in the operating 
expenses (royalties proportional to sales) . 

121. 

Total 
cost 

5 000 

112 800 

8 400 

! 
I 15. 051 
I 
I 
I 124 052 
I 
I 
I 265 303 
I 
I 

. Chart 10-1/2 is associated to chart 10-1/1 since all the investment 
takes place within the same year.(1984). 
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EXHIBITS 10-1/2 FIRST ESTABLISHMENT EXP.ENDITURES. PRIOR TO 

PRODUCTION 
(see text pages 103 and 104) (000 CFA) 

I 
Foreign I Local I 

1
ttem Category Source Exchange I Currency I Total 

I 
I I 

I 
I 
I l. Preinvestment studies Exh. 2. l I 13 75?. I 113 752 

I 
I I I 

I 2. Preliminary research 2. l I l 917 I 852 I 2 769 

I 
I I I 

I 3. Direction of project's I I I 

I implementation 9.}i I I 

I 21 548 I 4 947 \ 26 495 

I 4. Detailed planning, invita- I 

I tions to tender 9. 1 I I I 

I I I I I 

I 5. Control, coordination tes- I I I I 

I ting and reception of civil I I I I 

I engineering works, equipmentl I (see Nbta) I 

I and installations I 9.1 I I 

I I I I 

I I I 

I 6. Set-up of the management I I 

I recruitment and training I I 

I of supervisory and opera- I I 

I ting personnel ·I 9 .1 I 9 000 27 171 36 171 

I I I 

I 7. Organizat~on of supply I I 

I I 9.Ji I I 4 206 4 206 

I 8. Organization of I 
I marketing I 9. 1 I 

I I I 

I 9. Set-up of connections, 1ega1 I I 

I expenses I 9. l I 2 653 2 653 

I I I 
110. Varied and unexpected I I 

I expenses I 9. l I 4 302 4 302 

I I I 
I I 

I TOTAL 
46 217 44 131 90 348 

I I I 

NOTA : Item 5 - included in installations. 
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Period 

,EXHIBIT 10-2/2 FIRST ESTABLISHMENT EXPENDITURES, PRIOR TO 

PRODUCTION PER ANNUM 
(see text page 104) 

f -----

11 Preoaration I . I Construction 

I I 
I I Year I 1983 I 1984 -1 

TOTAL 

I Financing ' D L T I D L T I D -- ---- -· 

I (in 000 F CF A) I I I 
L T 

I First establishment I 28317 7196 35513 I 17900 36935 54835 146217 
I expenditures I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I 1 · 

NOTE : D = Foreign exchange ; L = Local currency ; T = TOTAL 

44131 90348 

N 
w 

I 

-I 

_J 
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I T E M 

EXHIBITS - 3/1 & 10 - 3/2 

CALCULATION OF WORKING CAPITAL REQUIREMENT 
(see text page 104) 

MinintJTI 
period 

to 
cover 

Ratio to 
turr.over 

Necessary funds (thousands of CFA) 

I 
Starting I Years of nming at 
years I cruising speed 

I 
I 
I 
I 
I 
I 1985 1986 1987 
I anct ,. 

124. 

l~~~~~~~~-T-~~~-;~~~~-T-~~~-T-~~~~T--~~~; 

I 
11. Circulating assets I I I 
I (Current assets) l month I 12 I 35.054 70.108 I 70.108 

I A. Accounts receivable I I I 
I I I I 
I B. Stocks I I I 
\ al R""'5tuff 4 months\ 3 \ 50.479 100.959 11100.959 

I 

b) Spare parts S e e· N 0 T 
1
A I 

cl Production in 
I progress 2 days 115 I l.433 2.867 I 2.867 I d) Finished products ~ month 24 I 17. 527 35 .054 I 35 .054 

I c. cash in hand l month 12 I 12.492 I 12.492 I 9.252 

I D. Circulating assets l 116.985 1221.480 1218.240 
(A+ B +Cl 

12. RtJ'lning liabilities I : I 
l . flccCUlts payable I I I 
I ~month 24 l 6.868 l 13.736 I 13.736 

l 3. \b'king capital I I l 
I . NetWJrkingcapital 1110.117 I 207.744 1204.504 
I . Increase of WJrking I I I 
I capital I 110.111 I 97 .627 1- 3.240 
1~~~~~~~-'-~~~_:__~~~~I ~~~~l~~~~I~~~ 

NOTA Item a - The rawstuffs are supposed to be all imported in a first period 
Later on, they will be replaced by local products. 

Item b - The spare parts are included in the initial investment. 
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EXHIBIT 10-6/l . )UM OF INITIAL INVESTMENT 

EXPEND !TURES 

(see text pages 105 - 106) 

I-------- -1 
I Foreign Local I TOTAL 

125. 

I Item : Category of investment Exchange currency I (OOO CFA) 
(in 000 F CFA) 

'~~~~~~~~~~~~---;,-~~~-r-' ~~~~~!~~~~~ 
I 
11. Cost of initial permanent 
I investments (source exh. 10-l/l) 161 799 103 504 265 303 

I 
12. First establishment expenditures 
I ( Sour-ce : ex hi bit 10-2/l) 46 217 44 131 90 348 

I 
13. Working capital 
I (year at cruising speed) 100 950 103 545 204 504 
I (Source : exh. 10-3/2, 3rd year 
'~_.:'.-§~3~)~~~~~~~~~---'~30~8_9~7~5~-'-~2~51~18~0~--'-~5~6~0_1~5~5~ 

NOTA Working capital foreign exchange = imported rawstuffs 
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DHIBIT 10-6/2 . TOTAL OF INVESTMENT COSTS 

{see text paqe lOo) 
---- -------T- -----, 

•
0 ri od ' Preparation !Construction I Start-up I ~fork at cruisinp speed \ TOTAL (000) 

~~~~~~~-.-~~~~~~---.-~~~~--~-;-~~~~~~--,;--~~~~~~~~~~~~~-r--~-___CTA.. 

. -=ar I 1983 I 1984 I 1985 I 1986 I 1987 I 
I I I I I I I ----T-

. · · ( 000 F CFA) I 0 L T I 0 L T I D L T I D L T I D L T I D inancrng , J I I I I l L T 

I I I I I I 
-~-------,---~ 

:ost of initial perma-1 I I I I I 
nent investments \ \161799 103~ 2651)3\ \ \ \161799 103504 265303 

First establishment I I I 1
1 

1
1 

j 
expenses (source I I I 
exhibit io-212) I 28317 7196 35513 I 17900 36935 54835 I l 1

1 

'4.5217 44131 9J348 
I l I I I -

Increase of working 
capital source exh. 
10-3/2 § 3 

I I I I I I 
I I I I I I 
I I I I I I 
I I 150479 59638 110117150400 47147 97627 1

1 
o -3240 - 3240 h

1 
00959 103545 204504 

I I I I 
1- -- I ----r-- r-- -- --1- --!------

~ ot al cost of i nvestm. 128317 7196 35513 1179699 140439 320138150479 59638 110117150400 47147 97627
1 
I 0 -3240 - 3240 ~75 251100 560155 

I I I I · 
I I I I I 

NOTA : Reinvestments in 1988/1991 and 1994 do not figure in this chart which bears only 
on the first 5 years. These reinvestments figure on- combined chart 10-13/10-14 

N 
CTI . 

· l 
_J 
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EXHIBIT 10.7/l - TOTAL OF INITIAL ASSETS 

(see text page 106} 

i 
- - - - - -

I ·Item category of investment Foreign Local 
I Exchange Currency 
I 
I 
I l. Cost of initial permanent 
I investments I 161. 799 103.504 
I (source : exh.10-1/l) I 
12. First establishment expenditure~! 
I ·(source : exhibit 10-2/l) I 46.217 44. 131 
I I 
J3. Circulating assets I 
I (at full capacity) I 
I (source exhibit 10-3/2 3rd year I 100.959 117.281 

1-
§ lD) 

I 
TOTAL 308.975 264.916 

127. 

TOTAL 
(000 CFA) 

265.303 

90.348 

298.240 

573.891 
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PERIOD PREPr1RATION 

YEAR 1983 

FINANCING D L T 
. ·~ '.:'·~ CFA) 

: . Cost of initial I 
permanent I 
investments 

-·First establish 
ment expenses 
(source exhibit 
10-2/2) 28317 7196 35513 

· · Increase of cir-
I culating assets 

(source : exhi-
bit 10-3/2) 

- -

TOTAL OF ASSETS 28317 7196 35513 

EXHIBIT : 10 - 7/2 : TOTAL OF >\SSETS 

(see text pages 106-107) 
--- - --------

CONSTRUCT ION START-UP WORK 

1984 1985 
·--

0 I l T 0 l T D 
.. 

I 

161799 103504 265303 

17~ 36935 54835 

50479 66506 116985 50400 

--

179699 140439 320138 50479 66506 116985 50400 

AT CRUISING SPEED 

: 9 86 I T L I -~ g 8 7 
T 

.----

161799 103504 \?65303 

46217 44131 I ~348 

540151104495 IO 1-32401-3240 1100959 1117281 i21824U 

-----+----!· ·------·-·--· 
_____ 1 ___ --- ·-

! 
I 

54015 1104495 Io 1-3240 1-3240 ,975 i264916 I 573891 

------------- -----

N 
cc 

., 

I 
--- t 
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EXHIBIT 10-8/l - SOURCES OF FINANCING 

(see text page 108) 

r-
Sources of financing Local currency I Foreign 

I Exchange 

I I 
I I 

l. Developers I I 
I I 

- ordinary shares I 60.000 I 
I I 

2. Associates I I 
I I 

- ordinary shares I I 50.000 
I I 

3. Financial institutions! I 
or develop~ent orga- I I 
nizations I I 

I I 
- Loans I 80.000 I 250.000 

I I 
4. State I I 

I I 
5. Commercial banks I I 

I I 
6. Publir bonds I I I 

I I 
7. Credit by suppliers ! I 

I 
8. Running liabilities I 

(rounded off) I 14.000 
I 

TOTAL all items 140.000 314.000 

129. 

I 
TOTAL (000 CFA) l 

I 
I 
I 

I 
I 
I 

60.000 

50.000 

330.000 

14.000 

454.000 



N I G E R EXHIBIT 10-8/2 SOURCE OF INITIAL FINANCING 

(se~ text ~a9e 108) 

-,--·- - -

Period 1

1 

Preparation 1

1 

Construction J Start-up : ~Jork at cruising TOTAL (en OOG C' :.1 
speed 

+---------+---------1---------+------ ---~----- -~---

! 1983 I 1984 I 1985 I 
I I I I 

Year 1986 

---------+----------+---------------+-----------+------------1-~ ---------
! I I I 

Financing (000 FCFA) I D L T I D L. T I D L T I D L T D 
I I I I _________ . 

L 

Ordinary shares 
I I I I I 
I 40. OOJ 40. OOJ I :io. OOJ 20. 00'.l 70. cm I 1 I :io. cm 60 . cm 11 o . cm 

Loans 
I I __ J I I 
1 11 ~. (.V'(I ao. cm 210. cut ro. cm ro. cm I ~scunJ oo. cm 330 . co 

. 1 . b · 1 . t. I I I I I 
Running 1 a 1 1 1 es I I I I I 
(rounded off) I I I 7.00'.) 7.00'.) I 7.cro 7.0CJJ 114.0CJJ 14. ca:, 

I I I I I 
- - - -, 

! TOT AUX : 0 40.(XX) 40.00'.) 1240.(XX) 100.00'.) 340.167.0CJJ 67.0CJJ : 7.00'.) 7 .OCJJ :314.CXXJ 140.CXXJ 454.0CO 

NOTE D = Foreign exchar.ge, L = Local currenCJ' T = tot a 1. 

w 
0 
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':it_•,. I> 1111 • ·. l ( l ·-~ .~j 11 lJ: 

ir•,ff fJf 
•1,: 

r,.,·1.Jd 
f '.l'c tJ 

t l ll'1 

' . .h.clr'llil<' 

u.-1 () ; k J\ ' () .'~ " L k ~J I ', I ' " '.)I I I D l lr~1datlc•1 
1 

I 

YP~H 14:' I 9:-J4 l9W) l ()l\h : 1':7 19i18 1989 199<' 1991 1992 1993 1994 1995 I 

t'ruduct i or1 orugrc~r·1r.ie 
tsuurce ex~11b.3-3) 

Costs iin r C"A) 

A. Casi1 incomes 

l. Total of financial 
resources (source 
exhibit 10-8/2) 

0 Product of sal2s 
I source exh. 3- l ) 

8. Cash expenditures 

c. 

I 0. 

l. Constitution of total 
assets, including re~a­
cef.1ent. 
(source 10-7/2) 

2. O~erating exrenses 
(source : exh. 10-12) 

3. Loans reiMburseMents 

a) interests 

: \ ' . ~ ' ~ ~ •1 <... 

b) r~ern1bui·se1.1ei1ts 

Bank loans 

4.Corporate taxes 
(source : exh. 10-9) 

Surplus or deficit 

Accrued cashflow 

I] ~; f I JIJ. ll/1) 100 100 IOD 100 100 I 00 % I I 01) ~ 

I 
r r I i I I 

40 ooo 1340 ooo 1487 518 
1
84f1 169 841 301 ,341 301 aa1 301 ·841 301 :841 301 .841 301 11i41 301 1841 301 I (13736) 

40 000 1340 000 66 868 6 868 

1420 650 ,841 301 84 l 301 84 l 30 l I 84 l 30 l i 84 1 30] 84 l 301 30 l i 84 I 301 ! 84 1 30 I 

3~ 513 1320 138 1480 918 if]40 293 1709 81; 1714 875 1706 658 1703 458 '705 275 
I I ' ! I I I 

i 841 

I 
1697 
I 

058 IG9J 858 I 665 675 
! I i 

I 
I 

I 35 513 

4 487 

4 487 

I 

I 

!320 
I 

138 
1
116 985 ; 104 495 

I 

- 324) 
I 
I 

5 017 

I 

I 
I 
I 
I 
I 

1339 984 l53Q 061 I 491 1q11491 
I 

181 491 181 
I I 

')J t 1 1(1 

I 
: I 
I 140 000 

I ! 
123 949 1112 737 

I 

i 19 862 i 6 600 : 7 876 
I 

I 24 349 30 949 138 825 
I 

.:lb ·11 

I 
I 
I 40 001 
I 
1135477 

I 
I 

: 131 483 

1170 JC?. 

I 
I 
I 

.111 1 Jl)I, 3 ~ r,<.1, 

I 

: 40 000 40 000 

I 
113fl 677 141 877 

I 

I 
I 

: 126 426 134 643 

I 
I 296 734 431 377 
I I 

I 
I 
I 

I 

491 481 

/ l ,): I\ 

40 000 

145 077 

137 843 

~ 017 

! 
I 
I 
I 

1491 
I 

181 491 181 

I 
I 
I 

,'11 '.i,[)t 1·1 •+\I 

I 
I 

40 000 : 40 ODO 

1413 277 ~51 477 

I 

I 

01 7: ( 2fl30J?) 

4q1 181 491 181 

40 ODO 10 000 

15) 677 157 877 

I 
i 
I I 
I I 

136 026 144 243 : 14.' 443 : 175 626 ; 269 276 

I I 
569 220 I 705 24~ I 849 489 I ~< 1 93? h 172 SSBil 441 034 

I I I I 
I 

NO I 1\ 
ltBTl A- I incllrt>s dCCounts ~1yable of the 11xldn<J capital ita:i B-5 : there is nc· statuary dividend at this stage of the study 
lt00 

1
,_

1 
.year l'l'l'i half of the redee;\lble in 20 years assets+ 1/3 of reria)m'nt of 1994 (vehicles). 

Itci-;i 'f-\ff JL:"l-~1 l1qu1ddtion nf credlt acTO...fll nf ·"uo·~1~K; Ct\)-it.JI. 

I 
' 

111. 

J 



N l G E R 

EXHIBIT l 0-9 SCHEDULE OF NET INCOME 

(see text page 110) 

--------

Period I Preparation I Construction I Starting-uo I Cruising speed 
I I I ' I ··--·· 

Year 

Production progra~me 

Costs (000 F CFA) 

l. Sal es 

2. Production costs 

3. Gro~or taxable income (l-2) 

4. Taxes 

5. Net income ( 3 - 4) 

6. Retained profit 

7. Accrued retained profits 

8. Ratios : 

Gross income 
Net income 
Net income 

sales (%) 
sales (%) 
equity (%) 

I 1983 I 1984 I 1985 I 1986 1987 
I I I I _________ _ 

I I I 50 % I 100 % 
I I I I r--~~~~-r~~~~~.\--~~~~~-~~~~~---.;~-

1 I I : 

I I I 
I I I 
I I 420.650 

1

1 

I I 
I 1 372._751 l 
I I 1 
I I 47.899 I 
I I I 
I I I I I 23.949 I 
I I I I 23.950 l 
I I 
I 1 23.950 : 

I l 23.950 I 
I I I 
I I I 
I I 1 
I I I 
I I I 

I 
I 

841.301 

615. 828 

225.473 

112.736 

112.736 

112.737 

136.687 

26,8 
13,4 
102 

100 

841. 301 

570.348 

270.953 

135.477 

135.477 

135.477 

272.164 

32,2 
16, l 
123 

-------

j 

-
v., 

""' 

J 



G E R 
PIECE 10-10 . PROJECTED RALANCE SHEET 

(see text page 109) 

- -- ---- - - ---- ------ - ------ - - - -1- -- -- -· -

I Prepara-i Construq- Starting~ C r u ; s ; n g S p e e d 
I ti on I ti on : up - I · 
,.------r------.----''----T---~---~--~--~---~---~---~ -----------! 

:'eri od 

I 1983 I 1984 I 1985 I 1986 I 1987 I 1988 I 1989 I 1990 I 1991 I 1992 1993 
I I I I I I I I I I 

:ear 
i 99.: 

l 
I I i I I I I I I I 
I I I I I I I I I I 

~. Assets (total) 

l. Running assets 
(accrued total) I I I I I I I I I I 

140 ooo 1380 ooo 1470 818 1550 422 I 645 9001744 574 1846 4501951 526 11059802 11111 278!1285 954 l 433~~ a) Cash balance 
(source: exhibit I I I I I I I I i I 
10-8/3) 1 4 487 

b) Circulating assetp 
(Source exhibit \ 
10-3/2) 1 

I 
2. Permanent assets 1 

(after depreciation)l35 513 
Initial permanent I 
investments, 1 
replacements and I 
first establishment · 
expenses 

I 
I 

s. Liabilities (total) i4o 000 
I 

L. Running liabilities I 
I 
I 

2. Short and medium 1 
term loans 1 

3. Capital /40 000 

4. Reserves (source : ! 
exhibit 10-9 line 7) J 

I I I I I I I I I 
I 24 349 I 30 949 I 38 825 I 170 3081296 734 1431 3771569 220 1705 246 1849 489 996 932 
I I I I I I I I I 

172 : ; 

I I I 1· I I I I I 
I 1116 985 1221 480 I 218 2401218 240 1218 2401218 240 1218 240 1218 240 :218 240 212 2..:, 
I I I I I I I I I 
I I I I I I I I I 
1355 651 \322 884 1290 117 I 257 3501229 600 \196 833\164 066 \136 316 \103 549 I 70 782 43 r1~= 
I I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I 1 
I I I I I I I 1 1 
1380000 14708181550422 1645900 j744574 \8464501951526 1105980211171 278112859541433 ·~ 
I I I I I I I 1 I 
I I 6 868 113 736 \ 13 736 I 13 736 113 736113 736 I 13 7361 13 736 13 736 13 7: 
I I I I I I I I I 
I I I I I I I I I 
1270 000 1330 000 1290 000 1250 000 1210 000 1170 0001130 000 190 000 \50 000 
I I ! I I I I I I 
I 11 o ooo 111 o ooo l 11 o ooo I 11 o ooo I 11 o ooo I 11 o ooo I 11 o ooo I 11 o ooo I 11 o ooo l lo ooo i lo c ~ _ 
I I I I I I I I I 

10 000 0 

-
w 
w 

I I 23 950 1135 687 1272 164 1410 838 1552 714 I 6977901846 066 1997 542 1152 218 1310 oc;..: 
I I I I I I I I I 
I I I I I I I 



114. 

~i G l R 

EXHIBIT 10-11 TOTAL COST OF PRODUCTION IN A YEAR 

AT CRUISING SPEED (YEAR lg87) 

(see text pages 110 - 111) 

000 CFA 

I I T E M Foreign Local TOTAL I 
I . Exchange Currency I 
,~~~~~~~~~~~~~~~~~-'---.-~~~~~........-~~~~~, 

i l. Material and direct production i I i factors (source : exh. 4-2) I 238.795 90.881 329.676 I 
I I I 
1
2. Direct manpower operating and I I 

I supervisory personnel I I 
(source : exhibit 8-2 & 8-4) 105.805 105.805 I I I 

13/4 Overhead I 5. 222 5. 222 I 
I I 

5. Marketing expenses I 46.272 4.206 50.478 I I I 
I I 

Operating costs (1+2+3+4+5) ; 285.067 206. 114 I 491.181 i 
----------------------------------1--------------1--------------1---------------1 
6. Financia~ overhead I 35.152 I 11.248 I 46.400 I 

(source . chap X) I · I I I 

7. Depreciation I I 32.767 I 32.767 I 
I I I I 
I I I I 

I 
TOTAL of cost of production 320.219 250.129 I 570.348 I 

I I 
I I 



"'' ' r ,- ,, 
i11UlK 

Period 

Year 

Production 
progralillile 

EXHIOIT 10-12 

Starting-u~ 

1985 

so % 

SPREADING OF COSTS OF PRODUCTION 

(see text ~ages 110 - 111) 

Working at cruising speed 

1986 1987 

100 % 100 % 

I Financing lo I rl D 
1 

( in 000 F CF A) I L TI D L I L T 

135. 

I I 
/i. Direct materi a 1 1119397 45441 1648381238795 ~1 3296761238795 ~1 3296761 

1
1
2. Direct manpower I 144685 144685 I 144685 144685 I 10'3005 105005 I 

I I I I 
! ' I I I 
J 3. Plant and adminis-j 

5222 
: 

5222 
I 

5222 
I 

I tration overhead I 5222 I 5222 I 5222 I 

j Production expenses 1119397 195348 314745,238795 240700 479583 ~38795 2019:B 4407031 

I-_!]_!_~_!" ~-:!"-~) ,.-.- -:i- - ---- ------ --- -- -- -~---- ----- ----- - -- --- -~------- ------- ----- --i 
1
4. Sales and marketing! I I I 
I ex::ienses : I 23136 2103 25239

1 
46272 4205 50478

1
46272 ~ 50478 I 

: Operating expenses r42533 197451 3P.m I 2ffil67 244994 SlDil 12ffil67 205114 491181 I 
: s . 1~-;~-a~c+a+-~-o-!~-s- - -1---6------5- -----cf- -140147---12853---smf i3s152----11248----4&ii>-j 
:6. Oepreci at ion I 32767 32767 I 32767 32767 I 32767 32767 I 

I I I 
I Total of costs of 1142533 2ll218 372751 1325214 ~14 615828 1320219 250129 570348 
I production (1+2+3+4+ I 
I 5+6) I 

I 
I 

I 
I 

NOTE O = Foreign exchange , L = Local currency, T = tvLal. 
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t;•!!::\:. :11 Ii i 11111·· 111 I (1',H/ 1•i:l1 I •"1: I " 111: !Ji '" .:'11 ''" •: .'i 
Iii 1,\')f 111 r,: :.'1111· '. '.I' I; '1 ,. 

t . f I r ~ ( : ~: (, 

1 ',1•1· ti•-. t pdqp.-, I I 1 I ~ti,. 

t't_•f lOtJ '1' Stdr·t 1 ")(j- lJ':. ~ J () ,- ~ l l ( ~ " t ~ r u 1 ·, t; t•J ') pi·i •(J 

Ypor i'l.'U 1'11"1 I 9H'> lYHh 1%/ l t) ,l~ ~ { l 0 W1 J l1lJIJ 1991 IY9? 1yg3 

Product lon r:Jru9ralilii1e 
(source e_xh. 3-31 

Value (000 F CFAI 

IL t~ash inco;-1e:, 

(J IJ 'iO 100 100 I 1JU l t~~ \, IUO IU(J !Ull 100 

1. :otal ui sal2s 
I source exhib.3-1) 420 650 

1 

84 l 30 l 84 I 30 1 84 I JO I P.4 1 301 114 l ·w I H4 I JI! I 'l4 I 30 I 1 1\4 I 

8. Cash ex~end1tures 
( l •2+31 

35 513 320 328l 4 74 050: 766 925 646 618 l 65•1 875 649 H5R 649 B58 65~ µ, 7', ; 649 HSR : 649 

l. Total n1v2str.i2~1t 
,x,enses 
I source exhio. 10-6/2: 35 513 

2. Operati~g ex~enses 
(source : exh. 10- 121 

3. Coroorate tuxes 
I 
I 
I 
I 

320 328 

I 
I 
I 

110 111: 97 627 
I 

339 984 1530 061 

239491139237 
I 
I ! c. Net cashflo~ 

(A - Bl '-35 513 ·-320 138 I - S3 4001 14 376 

, ~1J. i : ,•· J , ,1 I .1" 

- 3240 !i ,') l 7 i '> 01 7 

491 181 491 181 1491 181 '491 181 1 491 IHI 491 IBl 491 
I 
I 

158 677 115!! 377 I 158 677 ! 158 677 ! 158 677 I 153 677 I 158 
I I I ' I 

I I I I I I 
I 194 683 1186 426 1191 443 I 191 443 1186 426 I 191 443 I 191 

30 l 

H5H 

lHl 

677 

443 

' 
I 

/ '~i''"''cri valut: 

IY94 I 'J9 1
J 

I 
1 

lUO 

654 H7S l26Y.276~ 

I 
I 

,, 0 l 7 

491 Ji'. I 

158 677 I 
I I 
I I 

186 426 1(169 2 7( )I 

' 

E. e~ accrued cosrn luH '-3S 513 -355 b'il 1-~U9 USl l-334 67'>-139 99" I ·Ii 4J4i 231 "'I 4i~ Jill bl~ /46 b:Ji il.\Y , YYii Id! I I lcl'> U~nl 14''4 .JJ4i 
I I I 

I I I 
_____ L _____ :~--- L I L 

NOTA !ten D the internal yield ratio c3lculated by machine is of atiout 29 

L1quidation value : 
La:'ld, no value 
Buildings, half value 
llork i ng capita I 
Vehicle 1/3 value 

nil 
63. 100 

267.604 
l. 672 

! I I I 
I I I 

I -- -- - -- L_. __ J_ _____ 

---

I"· 
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I ;•H: H '.. 1. \HJ.'•' rH 11,',~n. 1ij ;.~!lJ 'fd1.,1/1:,!,:, 11f 1\1 ·1111: :/J:f '•'ii.11J1 
Jri ··1! '1"'. ~ lf (1 i•R1;.]ft ! .• f ;1t11, 'i11~\p; f '!µ)i;;' rJtj,Mj( IrHJ 

'·f' r1,1~~· 11 ,, ) 

Pl•r 1 od i PT·ep,11·.1- ,-c,11'.t r u ~ i.. ,!fl i nq ! Wor~ing ,-,'l c1·u1',ir1<J s•Jc:ic•d 
it ]C~llJdLl1~ 

ti on l t l (J'1 up 
I y,,JlJ(· 

! 

Yecn' 191\3 I 4ci·1 I 'HJ'· I 'JflL 1987 1981 19il9 I 1990 ] •J91 1992 1993 I 1994 199~ 

' 
I 1 I 

! I 
I 

' 
Product. 10:1 rJrocirarir.1e 0 0 50 /, 100 t. ' 100 ;,, I 00 I 100 t 100 ~ I :JO ~ 100 ·.: 100 I 100 

sow·ce 2xh . .\-3 

Value (000 F LFAI 

.. ;. Cash inco:Jes 

I. Total of sales I 

(source exh. 3-1 I 1 4?il fl50 H41 10 I 84 I 30 I ' 84 1 301 I 84 I 301 I 84 1 30 I 84 I 301 841 3U I I H4 I 301 ir 11 301 

I 
. I ' I 

' 
B.Cash expenditures I ' 

I ! ' I 

l. iotal invest~ent I I I I 

exoenses I 35 513 50 138 50 111 191; b21 8J 160 ' 85 017 I 73 600 I 67 200 16S 817 54 400 48 DOU 116 617 ! (269 276) 

( ~2rnan2nt i nves trc. I I I I ' I I 

al Capital I I I I 

I 35 513 I 50 138 I 'lO 117 97 627 (-32401 I I I I 

bl ReolaceMent of I ! I I I 

vehicles(source I ! I I 

2Xhi bit 10-8/21 I I c 01 7 I I 5 Jl 7 < 01 7 

cl Loan rei~bursemt. ' 40 000 40 000 4(1 000 40 ooo I 40 ooo 140 JOO 40 000 40 000 l<J 000 

di Loan inter2sts I '>3 000 46 400 40 1]00 33 600 ' 27 ?Oil 1/1' :\00 14 4nn H ()r)() ! l '.iO() 

'l '•' 'J"rl">'"' 

, )uurLe e;..111ol ~ 
I I 

10- 12) 339 984' 530 061 1491 181 491 181 I 491 181 I 491 181 1491 181 1491 181 i491 181 l&<i 1 l:ll I 
I I I I I I I I 

3.Corporate taxes I I I I I I I 
I I I I I I 

(source :exhibitl0-9 I 23 949 j 112 737 I 135 477 138 S77 1141 877 145 077 I 148 277 1151 477 154 6771157 877 I 
! I I I I I I 

C. Net cashflow (A-B) - 35 5 1 3 i - r,o I JR I ti tiOO I 7 876: 131 4fl3 I 12f 426 !134 643 137 843 116 0?6 !144 ?43 147 443 :·.75 626 ~259 2761 

D.Actualized value (a) I i I ' I I I 
' 

I I I I I I I 

! i I I I I I 
I I I I I I 

(al Rate of internal return : 55 



I k. 

I j ~ ~,· 

f XH I;-::, l1J-l'1 'llH1'tflf~r· .1~i 11! r,i ~ r1:J r1 f'! 1v~~ ," 1; 

Pl AN: i:i r;1c;rn 1%3 I 'W~ ~ lJ'.-);. ] lfr,{· l·J,· IJ<lfl I Y:\Y 1 (j!J(J I 991 19~/ I Y~ 1 l'l'J·l lYY'i 

(OQQ F C F A I -t 

Prcdocc of sales 420.650 A41.:lll A41 .:rn ."Jll .lJl A41.)Jl : 1'41.)JI I f>ll.l'.Jl PAl.)Jl 841.)Jl A41.lJl 

Total aa-,Tinistrat. e~,pen<;e; 

PcrT;e.-.ent invcsu-.-ents 265.:XlJ 5.017 ' 5.017 5.017 64. 772 

First establish;mt 2xpense' 35.513 54.a:JS 

·kirking capital 110. 117 97 .627 - 3.240 204. 504 

Cherac i.-ig e><penses 339. 'll4 5lJ.())1 491.181 1'91.181 491.181 491.181 I 491.181 491. 181 491.181 491.181 I 491.181 

Cor:xw-ate taxes 23.949 139.237 158.677 58.677 ' 158.677 158.677 I 158.677 158.677 158.677 I 158.677 

(10-13) I - 320. 138 - 54.400 74.376 194.683 
I 

'86.426 191.443 191.443 l&,.426 
Cashfl~ i - 35.513 ' 186.426 191.443 191.443 269.276 

I 

Accroo:I - 35.513 - 355.651 - 409.051 I - 334.675 - 139.992 I 46.434 i 237 .877 429.3211 615. 746 007. 189 'J.ll.632 :1.185.058 
I I 

I i I 

Loan 270.0XJ 60.(0) I I I 
i I 

Reir:ix.1rsa:"81t 40.00'.l 40,00'.l 40.00'.l I 40.00'.l 40.00'.l 40.00'.l 40.0CO 40.0CO I 10.0CO 

l:iterest 53.(0) 46.400 40.(0) 33.fill 27 .200 20.91l 14.400 8.ITTJ 
I 

l.fill (lS '·) 

,\ \~)"' (, ,,·~-:--'l- '· l (\I' /6. 'j)J ?J.?0.l '~1.m.; 16.ffi.1 11.flJl I0.40c I .!<I· -1.1}/I '·O 

Cashfl™ I i I I I i 
(10-14) - 35.513 I - so. rn + 6.fill I 7 .816 I 131.483 I 

126.426 i 134.643 I 137 .843 136.026 I 144.243 I 147 .443 I 175.626 I 269.276 

Accrued I I I I I I I I I 
I I I I I i ! 

Capital 'ill.CUJ I 70.0XJ 
I 
I ' 

Cash Ba 1 aoce ' 4.487 I t 19.ffi2 6.fill 7.876 U1 .1\:.\3 I 12S.42:J 134.643 i 137 .PA3 136.026 144.243 147 .443 175.626 I 269.276 
I 

I I I 24,).19 i I I i I 

Accroo:I )J. 949 311.825 170.Dl ''Xi. 7311 4.11.371 569.220 705.246 849.489 Y':J6.Y32 !l.172.558 
I 

I I - - ----L -··---------
-- ----·---- -- - -- ---

Not a This statE!Tent sto-.'S thE· relation existin<? <iet,ee.1 the cashflcl' of ct1,,,1: ID-13, ctlt' one of char\: 10-14 
a.'\'.i ct-e cash ba 1 a1x:2 of chart 10-8/3. 



N l G E R SAVINGS IN FOREIGN EXCHANGE EXHI3IT 10-16 ER 

- - ··-·-- -

1 l I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12 I 13 
ooo of F CFA I 1983 I 1984 I 1985 I 1986 I 1987 I JJ.88 I 1989 I 1990 I 1991 I 1992 I 1993 I 1994 I 1995 

. . I I ~ I \ I I I I I I I 1Ja lo a 12 a 
a) Gros~ savor1gs in ~ I 420.GI 841.~I 841.~)ll 841.~1! 841.~l I 841.~1 I 841.~ll 841.~ll 841.~l 1 841.~1 I ~ 

forelgn exchange (l0-14r I I I I I I I I I I I ~ 
bl use of foreian exchange! I I I I I I I I I I I ~ 

.. I I I I I I I I I I I I ~ 
I I I I I I ! I I I I ~ I\ . I nvestrrerit 

(10-b/lJ la) 

. Operation 
( 10-12) 

I 28.317 179.699 1 50.479 1 50.4001 I I I I I I I rl00.950ll! 

I I I I I I I I I I I I I! 
I _ _ I I I J J I I J J I I 1: I I 142.5331 285.<Xi7 285.<Xi1 285.<Xi1285.<Xi7 I 285.<X>71 285.<Xi'J 285.<Xil 285.<Xi7 I 285.<X>71 I! 
I I I I I I I I I I I 1: 

cl Foreioo Exchange Creditl I I I I I I I I I I 
( 10-14) I I I I I I I I I I I 

I I I I I I I I I I I 
I ~ I . I I I I I I I I 

. Loans I l~.I 60.oool I I I ~ I I I I 

. Reir:t>ursarents I I I I ~.ooo ~.ooo ~.ooo I ~.000 1 ~.000 1 ~. ~.ooo I ~.000 1 10.000 I I 

. Interests I I I I 40.ooo 35.200 ~.400 I 25.600! 20.oco1 16. 11.200 I 6.400
1 

1.600 I I 
· Ex,'Jeflses I I I I 150 I I I I I I I I 

d) .~!et savings in foreign t28.317l 110.~11287.6381435.604 491.034 495.8341500.6341505.434: s10.21 s1s.034/ s19.8341524.634 /100.950 ~.604.177:2.331.8231.9C . 
exchange : I I I I I I I I I I I I 
Use for national 
resources (b) 

. Investnent 
( 10-6/2)(a) 

. Exploit3tion 
(10 - 12) 

1 I I I I I I I I I I I 
I I I I I I I I I I I I 
I I I ! I I I I I I I I 
I I _J I I I I I I I I I 1.196 1140.4391 59.6~ 47.147 1 (3.240) I I I I I I 1(103.545 
I I I I I I I I I I I I 

I - I - II 197 .45111 244. 9941206.114 206.114 11206. 114 II 206.114 I 2C6.114: 206.114 l 206.114 / 206. l 14 l I ' 
I I I I I I I I I I I I I • 

! 7 .196 I 140.4~ 257 .~ 292.141 !202.874 ! 206.114 ! 206.1141206.114 l 206.114/ 206.1141 Z<Xi.114 l 206.114 ! (103. 54~~ l. 35777o' 1.245633 l . L TOTAL 

Notes : a) Initial investirent, recovery of w::irking capital at end of project. 
- parentheses indicate elem:nts of sign different fran the others on sme line. 
b) CXl account of unavailability of data expenses contents of ili{Xlrts could not be deducted fran expenses in local currency. 
- The local currency considered is the F CFA of January 1983. 

~ 

w 

'° 
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CHAPTER X 

EXHIBITS - STUDY FOR PLANT IN NIGERIA 



I 
14 l. 

:; !GER IA 
-------

EXHIBITS 10-i/l et 10-1/2 : 

COSTS OF INITIAL PERMANENT INVESTMENTS 
(IN NAIRA) (see text'pages 102-103) 

,--~·-r- ~ 
Local Total I I Item 

I 
I 
! 1. 
I 
I 2. 
I 
I 
I 3. 
I 
I 
I 
I 
I 
I 
I 4. 
I 
I 5. 
I 
I 6. 
I 
I 
I 7. 
I 
I 
I 

Investment category 
Chapter !Foreign 
source I Exchange Currency cost 

I 

I Land 5. 1 I For tbe record I 
I I I I 
I Site ~reparation and 6.7 I I 12 500 I 12 500 
I lay-out I I I 
I I I I 
I Structures and civil engi- I I I 
I neering work I I I I 
lalBuildings and civil engi- I I I I 
I neering works I 6.7 I 70 800 I 165 200 I 236 ooo 
lb)Auxiliary installations I I I I 
I and services I 6.7 I I 20 160 I 20 160 

I I I I I 
I I ncor~orea 1 invest;;ients I 6. 1 I See · 1Nota 
I I I I I 
I Vehicles I I I 24 080 I 24 080 

I I I I I 
I Machines and equipment I I I I 
I installation I 6.3 I 203 256 I 44 498 1 247 754 

I I I I I 
I Total cost of initial I I I I 
I perr.ianent investments I I 274 056 I 266 438 I 540 494 

I I I I I 
I I I I I 

NOTA .. Item 4 - t~e use of licences is included in the operating 
expenses (royalties proportional to sales) . 

. Chart 10-1/2 is associated to chart 10-1/1 since all the 
invest~ent takes place within the same year (1984). 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



142. 

N!GfR!A ----
EXHIBIT 10-? /1 FI~ST ~STABLISHMENT EXPENDITURES, PRIOR 

TO PRODUCT ION 

see text pages 103 - l 04) 
(in Nai ra) 

r----- -r- -------- ------ -- _________ T ____ T -------1 
!Paste i ! Foreign I Local I Total 
Item Category I Source I Exchange I Currency I 

I I I 

1. I Preinvestment studies !Exh. 2. 1 I 27 504 I 27 504 

I I I I 
2. I Preliminary research I 2. l I 4 095 I 1 819 5 914 

I I I I 
3. I Direction of project's I I I 

I impler.ientation I 9. 1 

[} 43 066 
I 

I I I 9 923 52 989 

4. I Detailed planning, invita- I I 
I tions to tender I 9. 1 I 
I I I I 

5. I Contro~, coordination tes- I I I 
I ting and reception of civil I I I 
I engineering works, equi pment1 I I 
I and installations I I I 
I I 9. 1 I (see No~a) 

I I I I 
6. I Set-up of the management I I I 

I recruit~ent and training I I I 
I of supervisory and opera7 I I , 
I ting personnel I 9. 1 I 20 167 I 60 880 81 047 

I I I I 
7. I Organization of sup~ly I I I 

I I 9. 1 

i} 
I 

I I I 8 413 8 413 
8. I Organization of I I 

I marketing I 9. 1 I 
I I I I 

9. I Set-up of connections, I I I 
5 404 5 404 I legal expenses I 9. 1 I I 

I I I I 
10. I Varied and unexpected I I I 

9 064 9 064 
I I expenses I 9. 1 I I 
I 
I I T 0 T A L 94 832 95 503 190 335 
I --'------

NOTA Item 5 - included in installations 



NIGERIA 

EXHIBIT 10-2/2 FIRST ESTABLISHMENT EXPENDITURES, PRIOR TO 

PRODUCTION PER ANNUM 

(See text page 104) 

I I -1 ---1 
I Period I PREPARATION I CONSTRUCTION I 
I I I I 

TOTAL 

I ------
1 Year I 1983 I 1984 I 
I I I I I ------

1 Fi nanci na I D L T I D L T I D L T 
I . (in N) I I I 
I I I I ,-
1 First i I I 
I establishment 156895 14630 71525 I 37937 80873 118810 194832 
I expenditures I I I 

95503 190333 

I I I I 

NOTA : o = Foreign currency L = 1oca1 currency ; T = total 

.p. 
w 

----I 



I SO~RECO 

NI Gl R lf, 
------· 

EXHIBITS 

I T E M 

I 

!1. Circulating assets 
I (Current assets) 

A. Accounts receivable 

B. Stocks 
al Rawstuff 
b ) Spare parts 
c) Production in 

d) 
progress 
Finished ~roducts 

c. Cash in hand 

D. Circulating assets 
(A+ B + C) 

2. Running liabilities 

. Accounts payable 

.3. ~rking capital 
Net \tiOrking capital 
Increase of \\Orking 
capital 

NOTA Item a -

Item b -

144. 

lfl-J/l ~fl-3/2 : 

CALCULATION OF WORKING CAPITAL REQUIREMENT 

(see text page 104) 

I 

Mini:TU:l Ratio to Necessary funds (in Naira) 

pericxi turnover 
to 

cover 

1 month 12 

4 months I 3 
( see NOTM 
2 days 115 

1/2 :nonth 24 

1 month 12 

1/2 month 24 

Starting Yeci;·s of running at 
years cruising s!J€E.'d 

I 
1985 1986 jl 987 cm> 

70 108 140 217 140 217 

99 515 199 031 199 031 

2 828 5 657 5 657 

35 054 70 108 70 108 

27 971 27 971 21 491 

235 476 442 984 436 504 

13 554 27 107 27 107 

221 922 415 877 409 397 

221 922 193 955 - 6 48v 

The rawstuffs are supposed to be all imported in a first 
~eriod • Later on, they will be replaced by local 
products. 
The spare parts are included in the.initial investment. 

"l 



I 
N lGFR IA 

EXHIBIT 10-6/l 

Ite~ Category of investment 

l. Cost of initial permanent 
investments (source exh. 10-1/1) 

2. First establishment expenditures 
(Source : exhibit 10-2/l) 

3. Fonds de roulement (annee de 
croisiere (source : exh. 01-3/2 
3rd year) 

SU:'i OF I~! IT I AL INVESTMENT 
EXPENDITURES 

(see text pages 105-106) 

Foreign Local 
Exchange 1 Currency 
(in N j (in N) 

274 056 266 438 

94 832 95 503 

201 918 207 479 

570 806 569 420 

TOTAL 
(in Naira) 

540 494 

190 335 

409 397 

l 140 226 

NOTA Working capital foreign exchange = imported rawstuffs 

145. 



N 1 G E R 1 A 
Ex hi bit l 0-6/2 TOTAL OF INVESTMENT _COSTS (IN NAIRA) 

(see text page lOfi) 

PERIOD PRE PARAT I ON CONSTRUCT ION START-UP WORK AT CRUISING SPEED 

YEAR 1983 1984 1985 1986 
--

FINANCING ' 
D L T D L T 0 L T 0 L T 

__ (in Naira) . 

l . Cost of initial 
permanent 
investment 274056 266438 540494 

:_First establish-
ment expenses 5Ei895 14al 71525 37937 ro373 118810 
(source exhibit 
l 0-2/2) 

:.I~crease of wor-
kinq capital 
(source : exh. 99515 122407 221922 99515 94440 193955 
l 0-3/2 § 3) 

Total cost of 5Ei895 14al 71525 311993 347311 659))4 99515 122407 221922 99515 94440 193955 
investment 

NOTA : Reinvestment in 1988/1991 and 1994 do not figure in this chart which bears only 
on the first 5 years. These reinvestments figure on combined chart 10-13/10-14 

1987 

0 L 

0 -6400 

0 -6400 

I 

T 

-6400 

-6400 

--

TOT< 

--
I 

" I 
~ 

l I 

I ' 

. 2740561266438 5404~ 

94832 95503 19J335 

I 
: 

·1m30 210367 409397 

567918 572308 1140226 

' -- --- ----

-+:o. 
O'o 

- ..... 1 
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EXHIBIT 10-7/l TOTAL OF INITIAL ASSETS 
(see text page 106) 

------ ---- -------T-- ----T---=-------1 
I Foreign I Local I TOTAL 
I Item category of investment 
I Exchange I Currency I in Pi 

I I 
---- - -----" 

I 
11. Cost of initial permanent I 
I investments 274 056 266 438 I 540 494 

I (source: exh. 10-1/1) I I 
12. First establishment expenditures1 I 
I (source : exhibit 10-2/1) l 94 832 95 503 I 190 335 
I I I 
13. Circulating assets I I 
I (at full capacity) I I 
I (source exhibit 10-3/2 3rd year I 199 031 237 473 I 436 504 

I § 1 D) 

I 
j-; I TOTAL 567 919 599 414 1S7 333 



N I G E R I A 

EXHIBIT 10-7/2 

PERIOD PRE PARAT I ON CONSTRUCT ION START-UP 

YEAR 1983 1984 1985 

' FINANCING D L T D L T D L T 
(in Naira) . 

: . Cost of initial· 
~ermanent 
investments 274056 266438 540494 

~. First establish· 
ment expenses 56895 14630 71525 37937 ro373 110010 
(source exhibit 
10-2/2) 

: · Increase of cir 
I 

culating assets 
{source : exhi- 99515 135961 235476 
bit 10-3/2) 

~-~ ---

' 
TOTAL OF ASSETS 56895 14630 71525 311993 347311 659))4 99515 135961 235476 

I 

TOTAL OF ASSETS (see text pages 106-107) 

----
WORK AT CRUISING SPEED 

1986 1987 1 
·-·-I 

D L I T D L T ' 
---

274056 

94832 

i I 

99516 107992 207500 0 - 6400 -6400 199031 

·-----

99516 107992 207500 0 - 6400 -6400 567919 

------- ·---·- -~ 

TOTAL 

-+-- -­
! 
' ' 

! 2664 38 5404 94 

95503 190335 

: 237473 436504 
I 

---.----- -----

599414 1167333 

~ 



N I G E R I A 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PIECE 10-8/l - SOURCES OF FINANCING 

(see text page 108) · 

l Loca 1 I Foreign Sources of financing currency I Exchange 
I I 

1. Developers 

- ordinary shares 120.000 

2. Associates 

- Ordinary shares 50.000 50.000 

3. Financial institutions 
or development orga-
nizations 

_ Loans 160.000 500.000 

4. State 

5. Commercial banks 

6. Public bonds 

7. Credit by suppliers 

Running liabilities 8. 
(rounded off) 27.000 

TOTAL a 11 items 330.000 577.000 

149. 

TOTAL ( in N 
I 

) I 

I 

120 .000 

100.000 

660.000 

27 .000 

907.000 



N I G E R I A 

EXHIBIT 10-8/2 SOURCE OF INITIAL FINANCING 
~ee text ?age 108) 

------------~-----------.-----------,-,..-----------.---------~------

: Preparation I Construction \ Start-up :.Hork at cruising 
1
1 

TOTAL (in 10 
! - I I I speed I 

~'eriod 

-, 

Vear I 1983 I 1984 I 1985 I 1986 I 
I I I I I 
t I I 1 - - - --- r 

I I I I I 
I D L T I D l T I D L T I D L T I D Financing (in N) L 
I I I I I r -.----- --- --- -------

T 

Clrdinary shares 1 80.cxxi axoo ~ ~ 1400Xl: i fxxi 17"nJJ 22\UO, 

'...oans I i:m:m 1 rom 5'-U'OO 112CXXO 12CXXO I 5amJ 1 & XXXl 651.XUl 
1 1 1 1 r -

R u n n i n g l i ab i 1 i t i es \ : ; 13500 13500 ~ 3500 135!Xl I 27M 
'rounded off) I I ; I 

27rsJJ 

_ ____ _ __ I ____________________ I __ _ _______ ~- _ I 
I 

- '"-'1UX I o saxo ocro::i ~3CXID 2500X> 68:XXX) 1133500 133SOO 1.13500 13500 : 577CJ:JJ 33CWJ ~700J 
I I I I I 

·;ote D Foreign exchange L = local currency T =total. 

(J'1 

0 . 

I 

· 1 

__ J 
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t't_•r'lUil 

Year 

Pr0duct ion ~rograrn..12 
(source : exh. 3-3) 

Costs ( n N) 

A. Cash incor.ies 

1. Total of financial 
resources (source 
exh. 10-8/2) 

2. Product of sales 
(source exh. 3-11 

B. Cash ex~enditures 

l. Constitution of total 
assets. including re~la­
cer.ient. (source : exhibit 
10-7/2) ' 

2. O~erating ex~enses 
(source : exhib. 10-12) 

3. Loans rei~oursements 
(tot a 1l 

a) Interests: 

Ban~ I oan':. 

bl Reimbursements 

Bank 1 oans 
4. Corporate taxes 

(source : exhib. 10-9) 

C. Surplus or deficit 

o. Accrued cashflow 

i 

I 
I 

EX HI ii'. ! I (HI 1] I.HARi Of ( A',Hf I (J\1 f'UR I JllAllf !fit ''I :.r1rn1H, 

(';,:•.. text page._ l!ofl-li'~) 

, P,-epdrt\- ! Execu-
I 

Starting! P Mil 

I 

!."·! OPE rtA r: UfJ l\ T U<IJ Is r:ic '))J[f D l iqu1datim 
t 1 'P t l (1'1 U8 · year 

I YHJ 

0 

80 000 

l~H4 19H:. l 9ilb Hf!/ 1 1988 l';Hg 1990 I 1991 I 199? I 1993 1994 1995 
I I : 
I I I I i 

0 '>U IOU I C\I ~ I I 00 ~ ' I 00 · l 00 l I 00 :t I l 00 % l 00 % I 00 % 

' 
I I I : 

r T I l l I 
I l I I I l 

I r I I I 
:680 
I 

ooo 974.801 :1.696.10~ l.682.6ot 1.682.602: 1682602; 1682602 : 1682602 1682602 1682602) 1682602 21.107) 

80.000 :680.000 133,500: 13.50~ : I : I I : 

I I I I I I I 
i : I I I I 

I 841 301 I 1 682 60J 1682 f·'J~ l 682602 I l 6fl2602 11682602 ! 1682602 11682602 I 16!'7 602 11682602 I 
I ' ! I ! I I I ! I I 

71.525 I 659.304 I 976.872 ll .649.80lll ,382.9'S l.409.96S l.382.36S l378.84S l.399.40g l.37l .80g l.3S8.28g l.328.B4g 
I I I I I I I I I I I 
I I I I I I I I I ! I I 
I I I I I I I I I I I 
I ! I I I I I I I I 

71 525 1659 304 I 235 476 I 207 508 I -6 4110 I 24 080 I I I 24 080 I I 24 000 k578.860)i 
! I I I I I I I 

I 
I 
I 

711 416 1087182 100942:· i 1G09422 I 1009422 I 1009422 1009422 1009422 10'!9422 I 1009422 I 
I I I I I 

29 980 

I 
I 
I 

6·1 .'I'll 

I 80 ooo 
I f 10 311 

I 
I 

46 4111< 

80 000 

253 50 l 

I I I I I 
I I I I I 
I I I I I 
I I I I I 
I 

4U Ul1(1 :n 60fJ !7 ((J(J t!o HrJfJ , ,1 4111; '•'1'' l hiJ(' 

I 
I I I I I 
I I I I I 
I I I I I 

80 000 I 80 000 I 80 000 I 80 000 I BO 000 lao : :rio I 20 000 I 
I I I I I I I 

256 463 I 259 343 I 262 223 I 265 103 I 267 983 I 271> 863 I 273 743 I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I I 
I I I I I I I I 

I 8 475 
I 

I 20 696 
I 

-2017 46 354 I 299 67 • I 272 637 1300 237 1303 757 1283 197 1310 797 1314 317 I 353 7571 549 7471 
I I I I I I I I I I 

: 8.475 
' I 

I c9. 171 
I 
I 

27. 154 73. 508: 373. 185: 645. 822: 946.059 ; 1249 .816: 1.533. 013: 1843 .010: 2.158. 121) 2511 .884: 1061 .631: 

I I I I I I I I I I 

lllTA : Ita;i A·' incli.Jes acw..nt5 pc:yable of :>-e 1U.<ir<J cil(lital !tff.1 B-5 : tt-ere is ni statuary divid..ord at this stage of the sttxly 
!tEJTI I\ I )"cdr 1995 : half o'i the redea:OOle in 20 years assets plu5 l/3 of repayri!flt of 1S'94 plus rec~ation of ret assets of the .orl<in<J capital rt'l'.¥Jir6ll'flt5. 

1•,1. 

J 
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NIGERIA 

EXHIBIT 10-9 : SCHEDULE OF NET INCOME (see text page 110) 

-----------------r---------,.---------,.--------~-----,------ ·---
1 

Period I Preparation I Construction I Sarting-up I Cruising speed 
I I I I i r----· 

I 

I 1983 I 1984 I 1985 I 1986 I 1 98 7 Year 
I I I I I r----- -

Production programme I I I 50 % I 1 oo % 1 oo 
l I I I I 
T- ,- r -~--, 

Costs (in N} I I I I 
I I I I 

1. Sales I I 1
1 

841.301 
I I 1.682.602 1

1 
1.682.6(:( 

I 

) Production costs L.. 

J. Gross or taxable income (l-2) 
I I 1 774~677 
I ! ! . 66;624 
I 

1.215.244 : 1. 119. 02r. 

467.358 I 563. 5 P· 
I 

4. Taxes 

'.>. Net income (3 - 4} 
I I I 29.980 

36.644 

·210.311 I 253.58~ 
I 

257.047 I 309.93~, 

6. Retained profit I I I 36.644 I 257.047 309.93: 
I I I 

7. Accrued retained profits I I I 36.644 I 293.691 I 603. 62;, 
' ' I I I 

8.Ratios 
Gross income : sales (%) 

I I I I 27,7 I 33,4 Net income : sales (%) 
I I I I 15,2 I 18,4 Net income : equity (%) 
I I I I 140,8 116,8 

I 
' --' 

U"I 
·N 



~; I G E R I A 

EXHIBIT 10-10 PROJECTED BALANCE SHEET (see text page 109l 

--------r----r---.-----.------------------------- -·· ----
. I Prepara- 1 Construe- I Startinq I c · · s d Period t'on t· ru1s1ng pee 

I I 10n • j Lip j I ~~~l~~~I ~· 

Year I 1983 I 1984 I 1985 I 1986 I 1987 I 1988 I 1989 I 19~ I 1991 I 1992 ~993 1C(-..: 

I 

I I I I I • I I I 
·· Assets (total) I 00.0CO I 760.0CO I 9lJ.144 11.120.691 1.350.62611.566.587 11.1003.562 12.044.057 I 2.263.992 12.511.527 2.762.SP..? 3.c1r.::. 

~- Running assets 
(accrued total) 
al Cash balance 

(source exh. 10-8/3) . 
b) Circulating assets! 

(Source exhibit I 
10-3/2) I 

~· Permanent assets I 
(after depreciation)! 
Initial permanent I 
investments, I 
reolacements and I 
fi~st establ. expen.I 

I 
8. Liabilities (total} I 

-------- I 
I 

Running 1iabi1 it i es I 
I 
I 

2. Short term and medium 
term loans I 

3. Capita 1 I 
~ Reserves (sourre I 

exhibit 10-9 line 7)\ 
I 
I 

! i I I I I I ' 
I I I I I I I 
I I I I I I I i 

8.475 I 29.171 I 24.154 I 73.500 373.185 1 645.822 i 946.059 jl.249.816 \ 1.533.013 tl.843.810 2.158.127 2.51' ... 
I I I I I I I 
I I I I I I I 
I I 235.4 76 I 442.984 442.984 I 442.984 I 442.984 I 442.984 I 442.984 442.984 442.984 442. j. 

I I I I I I I 
71.525 I 7lJ.829 I 667.567 I 604.)'.)5 541.0!l3 I 477.781 I 414.519 I 351.257 I 287.995 224 733 161.471 9::-,, ~ 

I ! I I I I I 
I I I I I I I 
I I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I I 

oo.oco I 7f:fJ.rm I 9lJ.144 11.120.691 1.350.626 j l.566.587 \ 1.003.562 I 2.044.057 12.263.992 12.511.527 ;2. 762.522 3.053.:_~ 

540.00J 

00.0CO 220.0CO 

I I I I I I 
I I I I I i 

13.500 I 27 .rm 27.oco I 27.rm I 27 .oco I 27 .oco I 27 .oco I 27.0CJJ , 27 .oco 27.'J) 

I I I I I I 
6f:fJ. rm I 500. rm 500. cm I 420. coo I 340. rm I 2f:fJ. rm I l 00. OCfJ I 100. OCfJ 20.0CO 0 

I I I I I I 
220.rm I 220.rm I 220.0CfJ I 220.rm I 220.rm I 220.rm I 220.00J I 220.00J : 220.COO 220.co 
36 644 I 293.691 I f:fJ3.626 I 899.587 il.216.562 j l.537.057 \ l.836.992 12.164.527 '2.495.582 2.roJ.or 

• I I I ! I I I 
I I I I I I I 
I I I I I I I .__ __ _.__ __ __._ ___ ,,~--~---+---~· 

u­
w 



NIGERIA 

EXHIBIT 10-11 TQTAL COST OF PRODUCTION IN A YEAR 
AT CRUISING SPEED (YEAR 1987) 

(see text pages 110 - 111) 

I I r E M Foreign. Local 
Currency 

154. 

(in N) 

TOTAL 

I 
Exchange. 

~~~~~~~~~~~~~r--~~~~__.__~~~~---~~~~~~ 

I 
11. Material and direct production 
I factors (source : exh. 4-2) 

I > I c::. • 

I 
I 

Direct manpower operating and 
supervisory personnel 
.(source : exhibit 8-2 & 8-4) 

477.590 172.985 650.575 

246.429 246.429 

13. Overhead 11.462 11.462 

:4. Marketing expenses 75.717 25.239 100.956 

I I I 
I Operating costs (1+2+3+4+5) ~ 553.307 456.115 1.009.422 I l __________________________________ j ______________ 1 ______________ 1 _______________ 1 

I F · · l I . I I I 
1
5. rnanc1a overhead I 35.152 I 11.248 I 46.400 I 

I (source : chap X) I I I I 

16. Depreciation I I 63.262 I 63.262 I 
I I I I I 
I I 
I TOTAL of cost of production 588.459 530.625 I 1.119.084 I 
I I I 



I 
155. 

r~ (J r t\ A 

EXHIBIT 10-12 SPREADING OF COSTS OF PRODUCTION 
(see text pages. 11 O - 111 ) 

Period Starting-up I Working at cruising speed 1
1 

I I 
~~~~~~~-r-~~~~~~-t-~~~~~~~.,.--~~~~~~-1 

Year 1985 I 1986 1987 I 
I I 

~~~~~~~-4-~~~~~~~---4----~~~~~---+-~~~~~~~I 

I 
programme I 
~~~~~~~r----~~~~~~-r-~~~~~~--:-~~~~~~~I 

Production 100 % 100 ~~ 50 ~~ 

1 Financing I 
I (in N) lo L rl D L Tl D I ·I I I I L T I 
I I 
\1. Direct material 1238795 ~91 ~ rn5~ 17~ 6fi0575 I 4n5~ 17~ 6fi0575 I 
!2. Direct manpower I 324189 3241891 324189 3241891 246429 246429 \ 

13 Plant and adminis--1
1 

11462 114621 11462 114621 11462 11462 I 
I . I I I tration overhead I I I I I 
I Production expense~ · I I I I ( 1 + 2 + 3 + 4) 1238795 422142 6fJJJ3714775~ 500636 ~6 I 4775~ 4~76 ~ I 
14~s~i~~-~~"d-~~~k~i~~T-------------------T---------------------l----------------------I 
\ expenses : I 37858 12620 50478175717 25239 l())CJ$ I 75717 25239 100956 I 
I I I I 

l --~~f~:rr1;~~~:::_1~~~-3---~~~~---~1~~~51l::~~----=~~=--1~~~~J_:5~~--~~~~=--~~J ;5. Fi nanci a 1 costs I 0 0 O I 4~7 15713 6400J I 35152 11248 46400 I 
I I I 
j6. Depreciation I 63262 632621 63262 632621 63262 632621 

Total of costs of 
production 
(1+2+3+4+5+6) 

I I 
~76653 -· 490024 7746771002394- - . 612850 

I ·1 I 
I I 

12152~ 588459 531))25 111g)34 I 
I I 
I I 

NOTE .. D = Foreign exchange L = Loca 1 currency T = tot a 1 . 

l 
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fXf<A:· llJ-! I - 1Hf11<T ill LASHf,(J,, J1IW CAIC.IJIAIJON 0' AClllAI l?fD '/AilJf rr1 
'HE CASE OF A PR:JJC GEE I ING ~O [XlfRJOR F INArff ING 

(See text pagP', : T 13 - 1141 

t«.:>r 1 ud 

Yea 

1 ~ roduc ti on ;irngralmle 
(source exhib.3-3 

Va~ue ( in N 

1\. Cash incon,es 

Execut1on 

1 
I 1983 

0 i 

I 
- l 

Starting-u~ 

!984 19ilS 19B6 19137 

0 50 100 % 100 ,, 

198fl 

100 %1 
I 

• 1 

ll'orking a•. cruising >peed 

1°89 1990 

100 -~ ! 100 • 
I 
r 

- - --1 r-
1991 1992 I 1993 

I I I - -- -r --- l 
1 00 % 1 100 :t I 1 00 % I 

I I I . r- ----,-- - I 
I I 

I 
I 
I 
I 
I 

1994 I 

100 % 

1995 

100 % 

841 301 · 1682602: 1682602: 168; 502 ~ 1682602 : 1602602 : 1 682602 : 1682602 : 1682602 : 1682502 : I 

71.525 659.304 963.318 1520.608i 1277.405: 1307.965: 1283.885 1 1283.885: 1307.965: 1289.885i 1283.8851 1307.965: (549.74~ 

1. Total of sales ' 
(source exhib.3-1) I 

I 

I I ! I I I I 

B. Cash expenditures I 
(1+2+3) I 
l . Total investment I 

ex?enses I 
(source exhi~. 10-6/21 

2.o,erating exnenses I 
'(source exh. 10- 12) 

I I I I I I 
71 525 659 304 221 922 I 193 955: (~480) J24 ()80 i24 080 l : 24 080 i 

711 416 1087182:1009422 :1009422 1009422 1009422 : 1009422 1009422J 1009422 1009422 i 
I I I I I I 

29 980 :239 471 :274 463 :274 463 274 463 274 463 J214 463 274 463 :274 463 '274 463: 

I I I I I I I 
525 1 -659 304 -12? 0171 161 994!405 197 !374 617 

1
39R 717 398 717 !398 717 !39R 717 :39il 717 374 637 /s49 7471 

. I 
I 

3. Corporate taxes I 
(source exhib.10-3/1) \ 

C. Net cashflow I 
(A-B) 1-71 

!~. ,\ctuali~·rci \rdlu· 
I 

E. Net accrued cashflow i-11 s25 1-130 0291.052 8461-690 8521-?85 6551 88 982 1487 699 :886 416 11261053 1659770 : 2058487 2433124 : 2982871 
I I I • , I I 
I I i I I I I I I I I 
I I I __ _J __ I _l_ I I I I 

NOTA : It~m D the internal yield ratio calculat~d by machine is of about 28,74 % 

· - Liquidation value See ventilation exhibit 10-13 NIGER 

I 'Jb. 



~, : { 1[ I,. I ·I 

Period 

Year 

EX11:H ! ' 111-14 

Prepara-:Constru- St~rtin~ 
ti on J_ct1on up . 

' 
d83 1984 11985 

0 50 

1986 

100 

rft1\R: DI (f1',Hli[J'i M1!l (;'\[(IJl_f,!lUrl Uf fl(flJAl!?f!J 'Jr1l_lJf 
'Ill If,'/ llf A 1·:'11.!f(' r;1 1 Tlr:r; ',Of'.' EXTERIOR FINANCING 

( \(:P tPxt [·c1~]l' 114) 

IL ic,Jiciatiai 

1 
volue 1 

Working al cruising spQed 

T T- I I l 
1987 191! l 1989 I 1990 1991 I 1992 I 1993 I 1994 I 1995 I 

I I I I I 
r 

-r -- -I .. - f . I 
100 10() 100 :, i 100 . 100 100 % I 100 ~ I 100 z I 

P1·0Quct ion progran.:.1e , 
-~_our~__:_ exh i ll~_3_L3J _ ---+ . I o 

I ;-
I I I I r- -- r···-- I ----1 
I I I I Value { in N ) I 

A. Cash incones 

I 1. Total of sales 
{source : exh. 

B. C~sh ex;>enditures 

3/1 l I 
I 
I 
I 

l. Total investnent 
exrienses 
(permanent invPst~.~ 

al Capital I 
I 

b) Re;> l acement of I 
vehicles (source! 
Exhib. tu-8/2) I 

c) Loan reirnbursent. 
d) Loan interests I 

{. IJ·h'~·,~·,t l f'J P'll..,li~FlSt''< 

:source . r,~1i;;1t 
10- 12 ) 

3. Cor~orate taxes 

1source : exhib. 10-9 

C. Net cJshflow {A-Bl 

D. Actualized va"ue (a) 

! 84 l 
I 

301 I 
I 
I 
I 

1682602 I J 682602 I l 68h0? 
' 

I 
I 1682602 
I 
I 
I 

I I 
I I 
I 

i I 
I I I 

11682602 11682602 I 1682602 
I ' I 

11682602 I 1682602 

I ' 
I I 
I I 

71. 525 119.304 101. 9221 
I 

338.7551119.920 
I 

l 144 .080 
! 

1113.600 1107.200 I 124.880 I 94.400 BB.ODO I 45.680 :\549. 747) 

I 
71 525 119 

I 
I 
I 
I 
I 
I 

I 
304 I 

I I 
101 922 193 955 l<-6480) 

I 

80 000 
64 800 

I 
I 
I 00 ooo 
I 46 400 
' 

I 
I 
I 
124 C30 
!BO 010 
140 000 
I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I 124 oao 
l8o ooo 100 ooo lao ooo so ooo 
133 600 127 200 120 800 14 400 

' 

1111 41611087182 :wo9422 11009122 11009422 11009422 11009422 1009422 

I I I I I I I 
I I I I I I I 
I I I I I I I 
I 29 980 I 210 311 1253 583 1256 ·163 1259 343 1262 223 1265 103 267 983 
I I I I I I I 

- 71 5251-119 3041 -2 017 I 46 3541299 677 1272 537 1300 237 1303 757 1283 197 310 797 
' I I I I I I 

I ' I I I I 
' I I I I I i I 

I I 1· I I I I 
i I I I I ·-'----

80 000 
8 000 

I 009422 

270 863 

314 317 

I 
I 
I 
124 080 
120 000 
I l '.>'JO 
I 

I 
i 
I 
I 
I 
I 
I 

1009422 I 
I 
I 
I 

273 743 I 
I 

I 
I 
I 
I 
I 
I 

353 757 I (549 747) 
I I 
I I 
I I 
I I 
I I 

NOTE Item D the calculation of actualization has been calculated on machine and has given 56,12 % 

l'J/, 



'•ti. 

: 

~· ! ,lf!l l r ·~ :l~FR; ;, 

1'1 "' 

Product of sa 1 es 

rotdl dCininistrdt. ex'X:'flses 

Permmenc investrrents 

First estdblishrmt exc,e"ses 

>m1119 ca~ital 

C>Jerating f'X!Jef1ses 

Cm""X>rate taxes 

Casnfl™ 

Accrued 

Loan 

(10-13) 

Rei rtDursf!:ellt 

Interest( 8 '.t) 

Taxes corn>ctirn 

d ,•'" ;,'\~ \ /(1- ]4, .\ 

Accrued 

C~ital 

Cash balance 

Accrued 

L ~--------

l<HU l YI'>~ 

540.494 

71.525 118.810 

i - 71.525 : - 659.Dl 

- 71.525 - 7Xl.829 

11 .<izs 
I 

I 
I 
I 

oo.cm 1 
I 
I 

+ 8.475 I 

540.CXXl 

\ i9.JJ4 

140.CXXl 

' ,0.696 I 

~I 

... H '" " 1, '·~r.• 1, .1 T f, ' f '.'I ', I ' I! (. ; t f1 r j ' , ', ', , i l ~ ;, : i • 

I Yll'i l q;·'.tJ IYHI ] q:L'~ 1 'JllY 19911 I Y'J I )ljlj, l1Jli1 1994 

j 

841. 30 I I. 682. 602 1. 682 . 602 I. 61!?. 602 1. 682. 602 I 1. 682. 602 1.682 .602 1.682 .ffi( 1.682 .602 I .682 .W? 

221.922 193.955 

711.416 1.007.182 

29. ~ 239.471 

- 122.017 161.994 

- 852 .846 . - 69'.l.852 

120.(Ul 

• ~.UI I 

- 2.017 

oo.cm 
64.fro 

29.160 

• 46.354 

46.354 

73. 500 

- 6.48'.J 

1.009.422 

274.463 

405.197 

· 285.655 I 

oo.cm 
46.400 

20.fffi 

<YY.677 

m.677 

373.185 

24.ffi'.l 

1.009.422 1.009.422 

274.463 274.463 

I 
374.637 I :l'll. /17 i 

I 
+ 88.'&' I 487.699 I 

I 
I 

oo.cm I 
I 40.cm I 

IP rro I 

oo.cm 
33.600 

15. l?O 

27/.63/ . 300.237 

27? .637 lll.237 

&IS.822 I 946.059 

24.IHJ: 

1.009.422 1.009.422 

274.463 i 274.463 

:l'll.717 I 374,639 

886.416 1.261.053 

I 

I 
oo. cm I oo. cm 

I 
27 .200 I 20.fro 

12.?40 9.360 

!IJ3.7~7 283. 197 

!IJ3. 757 283. 197 

?4.00J 

J .009.422 I 1.009.422 1.009.422 

274.463 274.463 I 274.463 

3'll.717 Rl.717 374.637 

1.659,770 2.(lSfl.487 I 2.433.124 

oo.cm 
14.400 

6.4/rJ 

JIO. 797 

310 .797 

I 
I 

00. cm I 20 . cm 
I 

R.CXXl I 1.600 

'l.(111 l?f1 

314.317 I 353.757 
! 

I 
I 
I 
I 
I 

Jll.317 353.757 

1.249.816 i J,533,013 I 1.843,810 ?.15f:.1?7: 2.511.~ ! 

199'1 

140.3~ i 

409.397 

549. 747 

549. 747 

549. 747 

----·-

Nota : This stata;ent sh:Ms th2 relatirn existing he!:'neen tt-e C.:$hflON of chart 10-13, tt'e one of chart 10-14 
illld tt-e cash balarce of chart 10-8/3. 

1r.;. 



n Nairas 

al Gross savings in I 
foreign exchange no-14j, 

b) Use of foreign exchange 

Investrrent 
( 10-6/2) (a) 

. Exploitation 
( 10-12) 

c) Foreign Exchange Credit 
( 10-14) 

· Loans 
. Reint>ursarents 
. Interests 
. Ex[Elses 

d) fl.et savings in foreign 
exchange : 

Use for national 
resources (b) 

· Investrrent 
( 10-6/2} (a} 

. Exploitation 
( 10 - 12) 

TOTAL 

N I G E R I A SAVINGS IN FOf<EIGN EXCHANGE EXHIBIT l0,16 IA 

1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12 
1983 I 1984 I 1985 I 1986 I 1987 I 1988 I 1989 I 1990 I 1991 I 1992 I 1993 I 1994 

13 I ·v l 1 . -1995 I a eur actua 1se~ 

I 

841.:Dl 11682.60211682.60211682.60~ 1682.60~ 1682.rof 1682..60~ 1682.60~ 1682.60~ 1682.60~ 
I I I I I I I I I 
I I I I I I I I I 

~----...----

la 10 ,a 12 a 
I. 

I I I I I I I I 
56.895: 311.993: 99.5151 99.51sl I 1 1 1 1 : (201.918 

I I I I I I I 
I I I I I I I 276.653 1 553.3071553.307I553.307 553.307

1 
553.307

1 
553.307

1
553.307 553.307 553.307

1 

I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 

I I I I I I I I 
1300.001 1120.0011 I I I I I I 
I I I 60.oo:il 60.oo:i I 60.oo:i 60.00J I 60.oo:il 60.cm I 60.cm I 60.cm 20.cm I 
I I I 40.0011 35.200 I :D.400 25.600 1 20.oco1 16.CXXJ I 11.200 I 6.400 1.6001 
I I I 3001 I I I I I . I I 

(56.895)1 68.0071585.1331 929.40011034.~ 1038.~ 1043.69~1048.49511053.29511058.09~~062.895 1067.6951201.918 5453.853fa89.5E8 41&:. ··( 

I I I I I I I I I I 
I I I I I I I I I i 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I( 

14.630 I 347 .311 I 122.407 I 94.440 I (6.400l I I I I I 201 .479 

I I I I I I I I I 
I I 434.7621533.875 1456.115 456.115 456.1151456.115 1456.115 1456.1151 456.115 456.1151 

I I I I I I I I I 
I I I I I I I I 

14.630 l 347.3111 556.009!628.315 /449.635 456.115 456.115!456.1151456.1151456.1151456.115 456.1151207.479 I 

'rntes : a} Initial investnent, raovery of \..Orking capital at end of project. 
- parantheses indicate ele:TE11ts o.7 sign different fran the others on saie line. 

b) ()i acc001t of 1J1availability of Jata expenses contents of illlJOrts could not be deducted fran expenses in local currency. 
- The local currency considered is the Nai~a of January 1983. 

c.n 
l.O 
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A P P E N 0 I X 

Map of NIGER - Visited departments 

Map of NIGERIA - Vi sited states 

Plan No - Level view of the mi 11 production pl ant. 

Plan No 2 - Plant officer - section view 

Plan No 3 - CFOT Maradi (NIGER) plant 

Plan No 4 - Maradi industrial area 

Figure N° l ER - NIGER population 

Figure N° 2 ER - Millet and sorghum surfaces and production (NIGER) 

Figure N° 3 ER - ~illet and sorghum production suitable for consumption 
in NIGER 

Figure No 4 ER - Millet and sorghum consum~tion in NIGER 

Figure No 5 ER - Mill import licences in NIGER 

Figure No IA - NIGERIA population 

Figure No 2 IA - Millet and sorghum production in NIGERIA 

Figure No 3 IA - Millet and sorghum consumption in NIGERIA 

Figure No 4 IA - Number of mills estimate 

Figure No 5 IA - i1i 11 s imports in NIGERIA 

Figure No 6 IA - Mi 11 s manufacturers 

Descriptive brochures for some pla~e mills 

Descriptive brochures for ?RL/ID~C Dehuller 

Plans of PRL/IDRC Dehuller (plans 321, from to 7) 

Lewis Grant Ltd's letter concerning the types fo dehullers used 
in NIGER AN NIGERIA 

Note concerning mills and dehullers drive engines 
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SOFHECC 

Plan N° 

Plan N° 2 

Plan N° 3 

Plan N° 4 

Mi~l PRODUCTION PLANT 

level view of the mill production plant 

Plant offices - section view 

CFDT plant, in MARADI (NIGER) 

Industrial development zone of MARADI 

5. 
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SOFRECO 

Chart N° l ER 
Chart N° 2 ER 
Chart N° 3 ER 

Chart N° 4 ER 
Chart N° 5 ER 

Chart N° l IA 
Chart N° 2 IA 
Chart N° 3 IA 
Chart N° 4 IA 
Chart N° 5 IA 

C H A R T S 

. POPULATIONS 

MILLET AND SORGHUM PRODUCTIONS AND 
CONSUMPTIONS 

MILL IMPORTS 

- NIGER population 
- NIGER sorghum surfaces and production in NIGER 
- Millet and sorghum production for consumption 

in NIGER 
- Millet and sorghum consumption in NIGER 
- Import licences for mills in NIGER 

- NIGERIA population 
- Millet and sorghum production in NIGERIA 
- Millet and sorghum consumption in NIGERIA 
- Estimate of number of mills 
- NIGERIA mill imports. 
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:. !GER 

PopulatiO'l AveraQe I 78 
1977 Grotlth 

Census rate 

. Total population 5 098,4 2, 77 5 240 

. LJrba;i :xioulation 601'9 546 

. S...actentary countr 3 762,l 2,3 3 849 
r))~1ation 

. 'ir:nodic ~..1la- I 
ti on 

734,4,l,4 I 745 I 

TOTAL CClNTRY 

CHART N° 1. t:F' 

NIGER POPULATION - SOURCE : 5 YEAR PLAN (1979/1983) 

AND 1977 CENSUS 

79 80 81 82 83 84 85 86 

5 385 5 534 5 688 5 845 6 007 6 173 5 344 6 520 

692 740 791 843 897 952 I 010 l 071 

3 938 4 028 4 121 4 215 4 312 4 412 4 513 4 617 

1s5 I 766 I 776 I 787 I 19s I 809 1 s21 I 832 

87 88 

6 701 6 886 

l 134 l 199 

4 723 4 832 

I 844 I 855 

.3 + 4) ~P0LATION I I I 4 594 I 4 693 I 4 794 j~ 4 897 5 002 5 110 5 221 5 334 15 449 15 567 15 687 

NOTA : Populatio~ in thousand people . ......... 

-·· f 

----

80 90 91 s 

7 077 7 273 7 475 7 6: 

l 207 l 33L: l 412 4 . 

4 943 5 OS'.i 5 l 7~ Is 2~ 

I :~J7 I 870 I ~91 I gr 

5 81 O I 5 935 053 19' 

'" 

_J 



~. >.;~ :-: CHART f! 2 ER - --

MILLET AND SORGHUM SURFACES AND PRODUCTIONS 

SOURCE : MINISTRY OF COUNTRY DEVELuPMENT 

1977 1978 
I 

1979 1980 1981 
DEPARTMENTS I r .. -r---- !Productions Surfaces I Prod. Surfaces I Prod. Surfaces 1 Prod. Surfaces I Prue. 

000 T) 

I 
; : LLET 

·~I 1\i''IE Y 840 272 821 297 881 328 933 325 804 32 ~'. 

DOS SO 512 197 600 211 603 219 605 247 604 25( 

-:-f;HOUA 342 173 315 158 310 162 333 183 367 l 7 -
I -

'-iARAD ! 411 209 451 224 515 241 580 289 613 2 r:,; 
u~ 

Z; tmER 580 243 530 225 572 293 581 303 603 ? ·,: 

8'.FFA 44 16 30 7 41 13 40 15 46 I I 

~OTAL l I 2 729 1 110 2 747 1 123 2 922 1 256 3 072 1 362 3 037 I i_ 2:; 
I I 

SORGHUM 

~l :A~r.;:y I 78 I 27 I 85 I 52 I 82 I 44 88 42 81 ' -' _) ~. 

80SSO 29 12 5G 21 54 17 43 20 45 ~ ' < 

~AHOUA 211 104 15G 96 166 100 175 112 192 11 ~ 

)lf;f'U-1D I 199 81 244 90 234 82 238 70 412 I "' 

i'. ~~DER 200 9C 233 92 157 84 197 91 230 .,_ 

Di FF A 148 20 20 20 23 22 27 32 22 1 = 
--- 32!- (:~ TOTAL I I 8S5 334 795 371 716 349 768 367 r: c~? 

~OTALS I & IT 3 594 l 444 3 542 1 494 3 638 1 605 3 C40 l 729 4 019 l rr ,J / 



, . '-' '.:. ~< 

~:~LET AND SORGHUM PRODUCTION 

·Jral production M + S 

. -- -------- .. - ------- -

:'roduction for consumption 

1982 

CHART ~i 3 ER 

MILLET AND SORGHUM PRODUCTION PROJECTION FOR THE NEXT 10 YEARS 

(according to average 1977/1981 production-of 
1.582.000.T as a basis to start from) 

r3 34 85 86 87 88 

( 1614) l 646 l 679 l 713 l 747 l 782 l 817 

89 

l 854 

1--- ----- ·- - - ··- .. ---------- ·----·--· . - - '--- --

( 1372) l 399 l 427 l 455 l 485 l 515 l 544 l 576 

---

NOTA : Quantities in thousand metric tons. 

I 

90 91 

l 891 l 929 f : 

l AJ 7 

--------

l 607 l 640 1 67l 

.;::. 
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nGER 

CHART N° 4 rn 
MILLET AND SORGHUM CONSUMPTION 

(in thousand metric tons) 

POPULATION 
Yearly COOSUTp-
tioo in kg per 

1983 84 85 86 87 88 89 90 91 
inhabitant 

Urban 150 135 143 151 16 l 170 180 190 201 212 

Narrodic 190 152 154 156 158 160 162 165 167 169 

Cou;itry 220 949 971 993 l 015 1039 l r\I'.: ') 
VV..J ] 037 1 1J 2 113~ 

".'OrAL l 236 1 279 1 300 l 335 1 369 l 405 1 442 l 480 l 519 

Average consumption per I 205,7 207, 1 205 204,7 204,2 204 203,7 203,4 203,2 
inhabitant 

R[MARKS : According to the MARPLAN Study, the figure of about 190 kg a year rer inhahitant is a reasonable 
average figure according to other sources, (5 year plan HOUEL SCETAGRI Study), higher figures 
could be considered such as 240 k9 for the country population and 180 for the urban population. 
However, here, we have to estimate the requirements in mills. It seems safer to underestimate 
the needs, since otherwise production should be still higher, which is an unrealistic view. 
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SOURCE : MINISTRY OF TRADE 

CHART N° 5.ER 

IMPORT LICENCES STATEMENT - GRAIN GRINDERS IN NIGER 
{ FIVE LAST YEARS} 

r- I- --- -T-- I -i------ T I -----

':'EAR OCTOBER l NOVEMBER l DECEMBER : JANUARY I FEBRUARY l MARCH : APRIL : MAY I JUNE : JULY AUGUST SEP-. 

76/1977 

77/1978 

-:-3 1979 

-:-9 '1980 

I 
I I I I I I I I I 

4 I 13 I 8 I 6 I 5 I 13 I 12 I 9 I 8 I 6 
I I I I I I I I I 
I I I I I I I I I ----i 
I l I I I I I I I 
I 18 I 17 I 19 I 22 I 18 I 15 I 31 I 19 I 23 25 
I I I I I I I I I 
I I I I I I I I I 

5 

i 1--------

22 

i 
: I I I I I I I I I ! 

19 I 22 I 25 I 21 I 26 I 38 I 23 I 45 I 21 I 18 l 5 
I I I I I I I I I 

I I I I I I_ I I I I 
' 

I I I I I I I I I 
20 I 15 I 24 I 31 I 33 I 35 I 26 I 28 I 28 I 39 22 

I I I I I I I I I 
I I I I I I I I I 

i I I I I I I I I I 
~0/1981 ! 20 I 30 I 23 I 43 I 51 I 36 I 21 I 19 I 25 I 11 14 

i I I I I I I I i I 

' -,_ 

2~ 

~-' : __ 

( 

l I I I I I I I I _____ . 

I I I I I I I I 
31 1982 I 23 I 30 I 25 I 22 I 16 I 48 I 40 I 27 I 31 I 21 

- ,.= ~ 32 23 I I I I I __ I I I I 

29 
T- -

24-

_J 
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Discounted yearly fuasi s ) 
~: __ ET AND SORGHUM PROOUCTION procession 1931 rate 

~:LLET PRODUCTION 2 % 3 300 

SORGHUM PRODUCTION 4 % 3 750 

-oTAL P~OOUCTION 7 050 
(Millet + sorghum) 

yearly increase 

I 

~roduction for cons~mption 
5 992 , .0.5 ) 

CHART N° 2. IA 

MILLET AND SORGHUM PRODUCTION 

1932 

3 366 

3 900 

7 256 

3.06 

5 176 

(1980/1982 Projection) 

! I 

I 
1933 1984 1985 1986 1987 1988 1989 199J 199+1 

3 433 3 502 3 572 3 643 3 716 3 791 3 8G5 3 944 I 4 023 ~ ~ 

4 056 4 218 4 387 4 562 4 745 4 935 5 132 5 337 5 5~i l :-, 7 : 

7 439 

3.07 

6 365 

7 720 7 959 8 205 8 451 3 726 8 990 9 201 

3.08 3.09 3.09 3. 12 3. 12 3. 12 3. 15 

5 552 s 755 5 974 7 192 7 417 7 548 7 889 

~OTA : Quantities in thousand metric tons 
calculations based on millet and sorghum 
production state~ent 

9 574 C) 8 7 6 

3. l ~i 3. L 

8 133 8 3~ 5 

\{) 

-- j 



CHART_ (1° 3.IA 

·::GERIA MILLET AND SORGHUM CONSUMPTION CHART 
-----------------------------------------

· -~JL~:ION OF THE YEARLY CONSUMPTION ! 1983 1984 1985 1986 1987 1988 
· STATES PER INHABITANT EN 000 T 

,.., ...... "111 
. l) .>-\. ~. 115 KG l 292 l 355 1 424 l 495 l 570 1 648 

• '. 1 ~ :RY 155 KG 5 035 5 160 5 289 5 422 5 557 5 696 

·1-~L CONSUMPTION 6 327 6 516 G 713 6 917 7 127 7 344 

:;ERAGE CONSUMPTION 
:'~R I~1 HABITANT 

151 '6 15·1 , 3 l 51 ' l 150,8 150,6 150,3 

1989 1990 1991 
. 

1 7 31 1 817 1 908 

, ~ 

5 839 5 985 6 134 

7 570 7 302 8 042 

150, l 149,8 149,6 

I 

199 ~. 

2 C1 4 

6 2' 8 

8 2c; 

l 4'J 

N 
Cl 

'3 
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N !GER IA 
CH/\~T. ~: 0 4. IA 

SUMMARY OF DISC GRINDER SURVEY 

GRINDERS I POPULATION I INDIVIDUAL TOTAL GR IND ER \ ESIIMATED \PoPULATirn 
DEPOT REPORTED I REPORTED I GRINDER CAPACITY 

I I CAPACITY 
I GRA N CONSU- I 

I 000 I t/yr2 I I I t/yr 
IMPTION I 0004 

I I 
I ooo t/yr3 I 

I I I I 

Gus au 25 I 563 I 274 6.8 I 77.6 I 157 

I I I I 

Badeggi 6 I 2 I 638 Negligible I 

I I I I 
' 

Ka dun a 558 I 217 I 228 127.2 I 37.8 I 600 

I I I I 

Kano 163 I 600 I 191 31. l I 115.2 I 660 

I I I I 

Otiskum 43 I 80 I 821 35.3 I 11.4 I 98 

I I I I 

I 1 ori n 249 I 496 I 468 116.5 I 49. l I 400 

I I I I 

Oyo 217 I 250 I 234 50.8 I 14.8 I 138 

I I I I 

Benin 15 I 325 I 47 . 7 I 7.5 I 259 

I I I I 

Enugu 324 I 274 I 1092 386.6 I 4.1 I 439 

I I I I 

I I I I 

1630 I 2807 I I I 

I I I I 

I I I I 

Notes 1. Survey did not differentiate between grinders and rice 

dehu~lers 

2. Calculated from survey with 1 mudu = 2 ~ kg 

3. Based on 1969 per capita consumption by state (74) 

4. Extrapolation of 1963 city census at 1952 to 1963 

growth rates (60) 

5. Grinders also used for cassava. 

(Fe as ibi 1 ity study on food grain 
processing in NIGERIA - June 1978) 
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N !GER IA 
C'-'/\ n. N° 5. IA 

MILLING MACHINERY IMPORTS 

WT. X 103 VALUE X 103 I 
YEAR IT ZMS I Pds/App 

I 

1975 2670 l ' 371 kg N 2, 551 Page 167 49 kg 

1974 1191 791 kg N l , 604 Page 151 66 kg 

1973 959 963 kg N 1 , 709 Page 148 100 

1~72 3771 2, 638 lb 1 , 298 Page 151 350 

1971 8798 3, 548 lb 1 , 289 Page 156 156 

1970 1360 862 lb 799 Page 141 317 

1969 1322 225 lb 57 Page 136 85 

1968 2224 473 lb 141 Page 138 106 

1967 7998 923 lb 297 Page 140 58 

1966 2829 2, 708 lb 572 Page 126 478 

10 year 
total 33122 18, 251 lb 276 

1. Nigerian Trade Summary, 
1966 - 1975 

Federal Office of Statistics, Lagos, 

Using the limited machine throughput data available from the survey, it is 
fair to say that the grinding requirements of the urban centres are being met or 
exceeded by the samall engine-driven plate grinders. Thus, any penetration 
of the urban milled grain market would require a flour that offered some advantage~ 
over that currently available. This superiority might take form in : 

j 



SOFRECO 

MILLS AND DEHULLERS 
===================== 

- Lists with addresses of mill manufacturers 
(this list is not exhaustive) 

- Descriptive brochures concerning some plate mills 
Remarks : the BENTALL, SUPERB and HUNT types 

lA and 2A have been met on various occasions 
in NIGER and NIGERIA. 
The same is true of the Indian RAJAN TRADING CO. Model 
AMUDA type. 

- Descriptive brochure of MINI DEHULLER IDRC 

- Plans 1 to 7 - MINI DEHULLER IDRC 

- Letter from LEWIS C. GRANT whose dehuller type is used, 
especially in towns in NIGER, for the dehulling of millet and 
sorghum. 

23. 
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I 
r 
! 
I 
I 
I 
I 
I 

COUNTRY I BRAND 
I 
I 

ffiEAT I BENTALL 
BRITAIN I 

<KAT I 
.BRITAIN I 

I 
I 
I 
I 
I 

FEOCRAL I 
REPIJ3LIC I IRUS\£M 
G:~ I 

BELGILM Ateliers 
ALBERT 

BELGILM 
DD D 
President 

CHIW\ 
Chinese 
Brard 

cwm\RK I A.B.C. 
I KOmEN 
I 
I 
I 
I 

I 
I 

CWD4ARK I SYJ(lj) 
I 
I 

I AAWl 
INDIA I TRJIDirli co 

I 
I 
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ChAi<T N° 6 

f\~I''CIPAL ;~ILL~ 1~A:~UFACT:;;-<C:~S 

ORIGIN 

Maldon 

Colchester 

IA.lsslingen 

Narur 

Ypres 

Copenhaguei 

Madras 

I 
MILL TYPE I Engine tThr'OUgh-ISpeed . MODEL I . Pat.er pit (rpn~ 

I I Rating I kg/h I I 
I I I i I 

I l 
200 L cm Cast ir811 : 5 CV 1227 /272 I fill I 

Plates I I I I 

N° 1 Cast iron I I 100 1550 
Plates 

.,4CV/5CV I I 
I I I 650 

I I 1550 
N° 2 II lf£VflCV I 270 1650 i 

I I I I 
I 

I I I 
Stone I 2 CV 100 I I 

I I I 
I 

I I I I 
I 7,5 CV 1250-DJ I - I 
I I I I 
I I I I 

I 25 
Range of mills I Natural stone !0•5 CV al a I 

I grindstones , 15 CVI I 
I I I 

00) 
I 

6F Z m I HffiJTErS 
I 
I 

Diatood I Artificial 
stone l F anrers Favour~ ~: grindstones 

Diatood 

S B 

K.K.E. 16 

JMfil\ FLAT 
PLATE MILL 

N° 1 

I 
I 

HcJlllErs 

II 

Store 

I 
I 200-400 I 4fiOO I 
I I I 
I I I 

-1 
1 CV I I -

I 5-15 CVIDJ-lCXXJI -
I I I 
I - I m I 3.00) 

1300_400 I 
I I 

I I 
I 5-6 CV I 200 
I I 
I I 

fOO 

650 

I 
~ I 

I 
I 
I 
I 

I I I PM.m II I 
1
o,5 CV 18 f I I I CXM:STIC MILL 

Natural stone 6- Q CV 250 
Grindstones 

HilTTTErs o,s a 20 a 
: ?O CV 9J) 

l - -----·--· 

--
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SOFRECO 25. 

i---
1 WJNTRY 
I 
I 
I 
I FPJVU 
I 
I 
I F 
I 
I 
I 
I F 

' I 

I 
I 
I 
I F 
I 
I 
I 
I 
I 
I 
I F 
I 
I 
I 
I 
I 

------,------~-------

BAAl'·!:J I ~ Ir, I N 
i 
I 

RENSriv1 et Cie I 59 Lamrecies 
I 

I LJU.l ro Senlis 
I 

Mlll 

le~ 

B.P. 15 

Ch~r-t. n° 6 (conti:iued) 

I TYPE MILL TYPE r Engine; Through-I Speed r 
I I ~~~ngr I rg/h I {rµn) 1 

I i I i I 
I 

I Flint stones 
I 

: 4-5 CV 1200-Dl ! - I 
I I I I 

I Hamers 17, 5 CV I 150-250 I 
I Mill l I I 

I r- I I ' I 
~~~--r-~~~~-r-~~~~-r~~~~-T---~ 

1 TOY et Cie 41 ftt.Jntdrie 
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ARARA 

BENT ALL 

CE COCO 

CHAMPENOIS 

DANDEKAR 

FAO 

HUNT 

LAW 

REN SON 

TOY 

MILL MANUFACTURERS' ADDRESSES 

30, rue d'Anjou - 78000 VERSAILLES (FRANCE) 

Ptd Heybridge Works Maldon Essex (ANGLETERRE) 

Chuo Boeki Goshi Kaisa - P.O. Box 8 - lbaraki City 

OSAKA Pref. 567 (JAPON) 
Chamouilley - 52170 CHEVILLON (FRANCE) 

Biwandi - Dist. Thana, MAHARASHTRA (INDE) 

Boulevard Chateaubriand - 35500 VITRE (FRANCE) 

ATLAS WORKS - Earls Colne Colchester 
Essex C06 2 EP (ANGLETERRE) 

5, Avenue du General de Gaulle - 60304 SENLIS (FRANCE) 

59550 LANDRECIES (FRANCE) 

B.P. 10 - 41800 MONTOIRE (FRANCE) 

25. 
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SOFRECO 

DEHULLER MANUFACTURERS' AND RESEARCH 
CENTRE'S ADDRESSES 

---------------------------------------

- LEWIS C GRANT LTD 

- 1.0.R.C. 
(International 
Oeve lopmen t Research 
Centre) 

KYl 2UA DYSART FIFE SCOTLAND 

BP 85 00 - OTT AWA 
CANADA K 1 G 3 H 9 

27. 
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TECHNICAL DATA SHEETS 

MILLS : 

- BENT ALL, mode ls SUPERB 200 & SUPREME 
- CHAMP ENO I S,mode ls CLB - V 300 - V 400 & "NOVA'' - "JUNIOR" 

- FAO, model BA 318 
- HUNT, models n° lA & 2A 

DEHULLERS : 

- LEWIS G. GRANT, models 2-4-8 
- IDRC, PRL mini dehuller 
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C•· 
'1t;n·.n 

1 ·1rr<w 
1t•nn11m:11u/Ct• 

l.i1umfrur 
,/,•lo 
Po11li•· I /1r11rc• 

,•11ri1011. kg. 
Ne' 

!00 !6 ~m. 711 ~ r.o:> 1.p.m !54 mm · 227-272 
114 mm. 30 

I 

l>inll'n~ions d'Encombrcmcnl 

Longcur 4.$0 mm · largcur 660 111111. • h.1utcu1 1 m 422 

Poi,•s ncl: 

Poid~ b1u1: 

l'oids el l\lcsurcs 
136 kg. 

2W ki; 

Dimcn~ions de la .:ai~sc 
X.i8 mm. • 6IO mm. · 660 mn1. 

29. 

Bent all 
~suPERE 

\'oici l'adjo!lction de date n!:cnte 3 la ~;1mml' de ;\!Qul 
Plaque lkntall de rcnom mondial, moicle rcafor s~[ciah 
pour lcs marcht; d'oulrcmcr. Celle machine est cxlrem' 

solillc ct pcut e;rc abe.ncnt di:.nontc~ pour l'cmball:igc. 1 

lcs parties princip:iks sonl en fonlc el en :icier ct tout 
pieces mfr:1ni<1u~ ~ 'appuicnl sur roulcmenls :i bit 

fonctionncnl sans accrues pend:int de loni:ucs anr.[~· 
plaque~ it moudre de 26 cm. 70 de dia1T.c:rc sonl 3 ra 

fl!1c•. ~:rnu.•llanl ainsi de r~.1li•cr d 0

um• fao;.m qtj,fai-.1 

moutun~ du mJ·i .. ~cc ct moJii~C. fr1>1nl'nt. oq.~c. a\11;.1 

L'ajust:ige de l:i roue rt:;ul:1tricc en buul du (usc:iu p 

d'obtcnir une mouture soil line soil grossicre. La ch: 
de muuture est facilcmcnt accessible gr:ice :iu co•1H 

cb:imi~rcs t:indis que s:. construction assure qu'il 
pratiqucmcnt p;1s de rc.iidu apri:; 1;1 mr 
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BENTALL II s u p E R B II 

S P E C I F I C A T I 0 N 
========================= 

I 
I Mi 11 Plates HP Recommended! Pulley I Approximate 

!Diameter !required I speed I size I yield kg/h I N° 
1~--~f--~~-+-~~~-+-~~~-+-~~~-+-~~~~ 

I 
I 200 
I 
I 

I 
26,7 cm! 5 

I 
I 

I 
600 r.p.m.1254 mm x I 227-272 

I 114 mm 301 
I I 

29 A 



BENT ELL II s u p R E M E II 

pour moudre du froment en farine entiere pour pain complet. 

Le' u\;1gcr' \C rcnJront comptc Jc cc que cc mouiin est un moycn 
dlicacc Jc muud1c le bk tin pour tuus besoms mcnagcrs. Le fromcnt ct 
,rautrc\ ccr\:alcs sont moulucs rapidcmcnt ct ai~.cmcnt pour donncr unc 
fannc cxlrcmcmcnt fine er unic. 

TOUTES LES CEREALES pcuvcnr clrc moulucs, y comp1is le cak ct le' 
cpiccs, lcs plaques pouvant ctrc ajustL'CS pour la mouturc bisc ou pour 
rci;rugcagc. L'adjustmcnt sc fait au moycn d'unc rouc rcgulatricc monlc~ 
au bout du fuscau. 

LF-'i PLAQUES A l\IOUDRE sont en metal de melange dur special Bcntall, 
de (011\lruction brcvc:c: flc\iblc, a rcglagc automatiquc qui assure lcur 
parfait .:critragc mutucl. 

LE :\IOULl'I; pcut ctrc boulonnc sur unc t;•IJlc ou hanquc <:n bot~ 
orJ111;11rc ou bicn s.:r unc table en fontc it picds en acicr. liv1ablc sur 
dcm;111dc ct factu1c: en sus. (Voir l"illustration.) 

l.ES PLAQUES A l\tOUDHE ct loutcs lcs pieces a usurc \Ont a1S.:mcnt 
1 cmplac~"cs unc fois uo;Ccs. Dans laconstrucuon du moalin nous n"cmployons 
quc lcs mcilleurs mat~1 iaux ct la mc1llcurc fabrication, a•·cc fimssage 
atlrayant par unc bonnc appli.:ation de pcinturc protcctricc. 

D1am\:lre de\ plaques: 140 mm. 
C1pacitc de la trcmic: ~ boisscau 
Poido; du moulin: JO kg. 

P 0 I OS ET ME SURE D'E M B A L L A G E 

San' '"rro11 J"c1ahl1 
fl rnPul1n' 1·1tt11rkh d.rn-. 1ir11..· (,11,,c ~1 d;11rc­
' 011.: 'Jt'" 111111 - .\ - nun ~s~ nun. 
(0,4lm') 

12 mouhns complcts dans unc Caisse a 
clairc-voic Im 72 ; 7J7 mm. < 610 mm. 
(0,94m') 

~ a 

Puid.1 
NET 
K!!' 

1•11 

381 

/ 

BRUT 
Kg" 

241 

470 

(f• 
/ 
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RENDEMENT MOYAN DES 
CEREALES PRINCIPALES 

RendemEnt approJdmzti( par ~.eur 

DEN REE 
Fromcnt 
Mai' 
FcH'' 
P\w' 
R11 
C.1fe 

l\fo11111rc 

6.80 kg 
<>.!lo kg 

6,XO ·~· 
·I. '.J ~~ 

ti.SO·~ 
J.I~ kg 

Egrugc"ll/:l' 

:!2,77 ki: 
27.~:! kg. 
~7.:!~ J-.g. 
~-.:2 I..~ 

:~ .22 I..~ 

PlECES DE RECHANGE 
/\'o . .'iur 
/Jenin Dhi,:nar""' 

Cone concassctr: 
2 Bouron 

Piece Nu. 
30095.C. 
20209.C. 

.l Group Maniwllc de Commandc 
15558 

4 Gruupc Vis de rci;la~c manuel 
20136.C. 

5 B1llc, 12,5 mm. 
6 Fuscau principal 30097.C. 
7 Allongemcnt de mani•·clle 4038 
8 Vis ailcc 
9 Rondclle pour man1vellc de 

• Commandc 
10 Plaque it moudrc (ti,el 40078.C. 
II Roue a main 40081.C. 
12 Couvc:rclc superieur 40080.C. 
13 Plaque ii moudre rnrativc 40079.C. 
14 n;11i 50050.C. 
15 Chcv1llc cannclce 

<• mm. diam. :• .1'1 mm 

"' (hcv1llc cannclcc 
17 6 mm. diam. 35 mm. 
IR lloirc a cone concasscur 40077.<. 
llJ ( 'hqm:t lie: commandc .100%.C 

V1~ de plaque i1 moudrc (3) 20141.C. 
Prnils de mouhn 35 kg. 
roills du suppor1 d'etabli 1.1 kg. 

E. H. BENTALL & CO., LTD., HEYBRIDGE WORKS, MALOON, ESSEX, ANGLETERRE 
C5blogrommes: BENTALL. HEYBRIDGE, ANGLEHRRE Ti!lephont: Ml"ILDON 801 (6 ligne~) 

p,,nred '" En1l1n~ 11461 •ETH ·lM I •60 IF I 



SOFRECO 

BENTAI L SUPREME MILL 

AVERAGE YIELDS ON MAIN GRAIN 
================================ 

Approximate yields (kg/h) 

Rawstuf f Fine 
Mi 11 i ng 

~Jheat (Maize) 6,80 

Corn 6,80 

Broad beans 6,80 

Peas 4,54 

Rice 6,80 

Coffee 3, 18 

Coarse 
Milling 

22, 77 

27,22 

27,22 

27,22 

27,22 

27,22 

30 A 



~-cs moulins V. 300 et V.400 realises entierement en mecano­
_;:JlJdure sunt les plus modernes et les plus pratiques. 
l_a conception de leur bati permet de placer une brouette 
rnerallique ou un chariot de service directement sous la sortie 
rJe mouture. 
Les meules en corindon vitrifie d'une extreme resistance 
oeuvent etre examinees instantanement. Le reglage de la meule 
mobile est tres precis et n'exige aucun ef:ort. Le diametre des 
:neu les est reSPectivement de 300 et de 400 mm. 

MISE EN PLACE 
La machine do1t etre autant q•Je possible installee sur un sol 
de ri1veau. Si I 'installation est 2 poste fixe, sceller I 'appareil au 
sol. 

MISE EN ROUTE 
La vanne d'alimentation du moulin doit etre fermee et le 
moulin vide lors de la mise en marche. 

RACCORDEMENT ELECTRIQUE ET TRANSMISSION 
Nos machines livrees avec moteur electrique sont toujours 
connectees en etoile sur voltage maxi, un schema de branche­
ment est joint a chaque 2ppareil. 
~ .! pu1ssance du moteur est de 4 Ch. pour le V 300 , de 

cri OU 7.5 Ch pour le V. 400. 
Lorsqu'ils sont l1vres sans moteur, les moulins V. 400 et V. 300 
peuvent etre equipes d'une poulie plate OU d'une poulie a 
gorges (en option voir tarif). La vitesse de la poulie doit se 
situer entre: 600 et 700 t/mn pour le V. 300 

500 et 600 t/mn pour le V. 400 
Ces moulins peuvent aussi etre commandes par prise de force 
du tracteur. La puissance plus grande permet des rendemenrs 
super1eurs. 

REG LAGE DESMEULES 
L' oche et le recul de la meule mobile se fait au moyen des 
rro 1s leviers a poignee spMrique solidaires du pa!ier mobile. 
Un tour complet represente un deplacement de 1.5 mm soit 
0,5 mm par levier. Au prealable. ii taut desserrer la vis de blocage 
de collier ei·riere. Un temoin de positionnement permet de 
retrouver instantanement la position initiale. 
cvtter le contact des deux meules. 

REG LAGE OU DEBIT 
11 se fait en fonction de la finesse de la mouture desiree, par 
1 ·ecartement des meules. Une vanne visible par le hublot sur le 
cote du d1stributeur permet de regler avec precision la descente 
-iu grain. 

POULIES ET COURROIES 
Les courroies trapezoidales doivent ~tre tendues sans exces. 
Au fur et ~ mesure de l'usure des meules, realigner le3 poulies 
en desserrant la vis de blocage de la poulie de la meule. 
Les poulies sont en option dans le tarif. 

CH.1'NGEMENT DESMEULES 
Lorsque les meulus seront ustes. leur remplacement sera 
r1ccessaire A la commande. preciser le diam~tre exterieur ou 
11; rype du moulin (V. 400 ou V. 300) 
[1,,, •. ,()llfe[ les meules usees, nettoyer les faces d'aoou1, installer 
, ; ··, 1 r,f?lles meules, 5errer progress1vemenr chaque boulon de 

• • ,· · 1 ·~! r1n l"S hlnGuer s.Jrls exaqerJt:on q11r. lorsri11r ro11s 

s 
31. 

La tremie d'une capacite de 60 litres est completee par une 
vanne de reglage avec voyant de contr61e de debit. 
Peuvent-etre fournies·avec ou sans moteur. 
Peuvent-etre fournies avec ou sans poulies. 
Puissance des moteurs et debits horaires en kg. 

MOTEURS 
INTENSITE 
ORGE 
BLE 
MAIS 

v 300 v 400 
4 ch. 5,5 ch. 

9/12 A 12/18 A 
300/370 350/450 
300/370 350/450 
300/400 600/700 

OUVERTURE DU MOULIN 

V400 
7,5 ch. 
25/30 A 
500/580 
700/800 
700/800 

Deux petits volants assurent la fermeture du mmrlin. II suf­
fit de les desserrer de quelques tours et de les ecarter pour 
ouvrir le carter du moulin. On peut ainsi s'assurer rapidement 
de I 'etat des meules. 

MOULIN V. 300 

MOULIN V. 400 

avec nioteur 140 kg 
sans moteur 104 kg 
avec moteur 155 kg 
sans moteur 121 kg 

DIMENSIONS HORS TOUT 
HAUTEUR 1.'il) rr: 
L orJGUFun J .Jfj 111 



SOFRECO 
31 A 

C H A M P E N 0 I S V300 AND V400 M I L L 

MOTORS POWER RATINGS AND HOURLY YIELDS (IN KG) 
=======================================~====== 

I I v 300 v 400 v 400 
I --t 
I Motors I 4 HP 5 HP 7,5 HP 
I I 
I Intensity I 9/12 A 12/18 A 25/30 A 
I I 
I Barley I 300/370 350/450 500/580 
I I 
I Wheat I 300/370 350/450 700/800 
I I 
I Corn (maize) I 300/400 600/700 700/800 

I I 
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32. 

e MOULIN SIMPLE ET ROB~STE · . : 

0 BROIE TOUTES GRAIN ES:. BLE · · 
ORGE, AVOINE,. SEIGLE; 0MAIS •··.···· .: 
ET PRODUITS ·'.DIVERS,· : . . 

TOURTEAUX. CHARBON$, ETC .. : 

8 SE LIVRE SUR . PIEDS ET BA n · 
ou·suR· socl:E~SANs P1Eo .. ·-- -.... :- · 

e GRAND 0Es1t · .. •. :'- . '':: ~.:::c.:' 1~'; :-. 

'· .. .. ,., . · .. 

. .• _:;£:~~~~~~},~~lb~] 

CARACTERISTIQUES 

::0 I -PT1··=~C"'l!·r-=-r;:~~~-=··:.,:Q;;:,r:~::m:-.:~.,.,.::=-'""'-=a.:;:s-110D:""""-

r 1 FORCE PouuE I v1rEssE 1 DEBIT HORA IRE APPRox 1 MEULE 1 Po1osi 
Marque j' I I selon v1tesse de commande 1 a la minute I l-oncassage Mou tu re di a metre j nporox. 

1--- 1------1 --:--------· -·-- ' 
._ CLB I 3 112 a 7 j D 250 , L 110 I SllO • 1000 ! 350 a 600 kg 160 a 200 kg 260 mm j 150 kg) 

NOTA. Sur demande, la grande tremie 
ronde en tole peut etre remplacee par une 
embase de tremie carree en fonte qui permet 
de recevo1r ur.e rehausse en bois de conte­
nance au cho1x ; ma1s cette derniere n'es~ pas 
fournie. 
Les debits sont variables en raison des nom­
breux facteurS QUI COnCOUrent a leurs resul­
tCJ!S v1tesse. force r.1otr1ce d1spon1b!e. nature 
f't ct<1t de lil qr<11np tril1tPc. d~qre dc fmcs!'<: 
di· rnrrnt11re dc'.;rri:c II est 1mrort;int dr: ne 
tr.1rtr r qu,. df·~:, qr<11flf~ 1 ; ~-;(!Che'.J. cJ,~:, lJfd111:. 

hum1des encrassent les meules et ne donnent 
aucun rendement. 
Le debit est proportionnel a la vitesse ; ii est 
done preforable de faire tourner i'appareil le 
plus pres possible de la vitesse de 1.000 
tours 1nd1quee ; neanmoins a partir de 5 a 
600 tours. le moulm CLB. donne deja un ex­
cellent resultat : nous recommandons "IJ 

moms 650 t. p. m. 
IMPORTANT. -- Ev1tPr que lil sortie d J la 
rTlf>r1t11ri! ~;01t q(:n1Jr! par le !;ilC qui do1t la 
, , : ·- ~' . ·., ''' r 



I I SOFRECO 

32 A 

CHAMPENOIS CLB MILL 

CHARACTERISTICS 

lsrand POWER PULLEY I SPEED APPROX. HOURLY YIELDI PLATE I Approx. I 
I I according size I Rpm Coarse I Fine I diam. I ~~EIGHT I 
I I to speed I Mi 11 i ng I Mi 11 i ng I I I 
,--1 I 
I I I I 500 to I I I I 
I C L B I 3 ~ to 7 I D250xL 11 o I 1.000 350 to 600 160 to 2001 260 mml 150 kg I 

I I I i kg I kg I I I 
I 



I 
" ( 

l· ' P· • . . . 

t. 

I -

.. 

R.C. 

/~ . . , ' . I f /\j 
:' '\. ..,.· '._/·.: __ ;I \ 

-:: . -:-_::.:.:=:: .::-::-:-.:-=-.--::-:_--:-:-...:::--::-.::.: __ -:::----.,_ 
·- _ ... -. . -..... . 

-. -~.::::::..: ::.:::.:-:.:.---·--:;.;.__: ..:.:·:: ... . 

\ I 
\ 

., 
\ 

I 

I 

58-B·-14 

/ 
/ 

\'. :, .,, ! ,,.-, .--} 
'I . I - . . 1-

·. __ .' -- I '• -"' ' \ 

33. 

\\ 

==-·==--== ... ·==--::-=-=-=-=---=-=-= 

reut Y!10Udre e: CO"iC~ ;;::·::;r toutc:~ 
gr~inos~ bl~. or~~: s~rs, Llil 
0tc •• • de ffiOffi;> i!_ll8 ~;O'J.S !'rO­

dui ts dive.rs et ;;1-.c! rr.!<.;cs- 11tiq_uc ~ 

!'•en1_os c:·n fonte acier{e extra-du~·e 

=-~·-.::..·-- - -· - :".'-·-----=-:· --~-- "":"'-

:::·-=-=-':"'~-=-=-=-=-==··=·----=-=--=-=-

31,:-) 25 a )0 15_ tr~8. 
Avoine 20 a ) r) litres. ~{.. 

Orge '> 1 li:res. ,...._ '-r 
r~rar ~ ., 1 

' .Ltres. ,-;:1, 

=-:-~-=-=-=-=-=-

i 1,1. 



SOFRECO 

CHAMPENOIS "JUNIOR" MILL 

APPROXIMATE HOURLY YIELD 
========================== 

\~heat 25 to 30 liters 

Oats 20 to 22 liters 

Barley 24 

24 

liters 

Corn (ma'ize) Liters 

CHARACTERISTICS 
=============== 

Hand operated 

95 mm diameter plates 

Weight 7 kgs 

l 
33 A 
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0 SE LIVRE: 

SUR PIEDS ACIER . . . · - ".c ,, 

SUR. SOC~E;_.·SA~S,:PiED.,~ : .... ~~;~; 
·MEULES PLATES . . . , .. ··:··· .·{ 

REVERSIBLES . • ... :· 
DIAMETRE : 160 mm ··-.-.· . .. . 

o: s'UR:;t)~·MANoE ·= '._. ,:> · ?~~\~8~ 
· · POULIE-VOLANT.: - . · ., · 
.' DIAMETF:E 150 min . -· c • · 

VITESSE. RECOMMANDEE. 
AU MOTEUR : . · "·. 
500 ·A. ·600· t/m ·.···.· 

: 

~ -.. 
. . . ' . . ,· .~· - ·.:I. ·,.-

' ... _'.:~ ; .. , .... ...._ __ 
CARAC'!"ERISTIQUES 

Poids sur pieds, volant et manivel!e ; 62 kilos 

Force requise au moteur 2 CV 112 a 3 CV. 

DEBIT approximatif a l'heure 

a bras ......... . 
au moteur ......... . 

35 kilos 
350 kilos 

Le Moulin • NOVA ~ est livre normalPrnent 
sur pieds ac1er avEc volants et man1velle. Sur 
demand<'. ii peut recevo1r une poulte-volant 
et etre livre avec ou sans pied pour fonc­
tionner au moteur . dans ce c,-,, le volant 
n'Est pas necessaire. 

Les meules sont reversibles. c·est-a-d1re 
qu'clles peuvent etre ut1ltsees sur les deux 
facEs. Le montage a rotule dt: l<t meule mo­
bile assure une appltcat1on touiours parfa1te 
des deux meules. 

SE LIVRE: 

• NOVA ~ modele A, complet sur p1eds fer. 
volant et man1velle ou poul1E. 

·" NOVA " modele B. sur socle special. s3ns 
pred . Clvec poulre-volant. ou poulie. 

Cl1a'T1?urflev 52170 CHE VIL LON 
rn. flSI OS. 70. 44 •r 05 1l l7 
rn .. IHMAGRI ,, 840914 r 
',I Rf r4f ~I!. 111) ''' !)r)f) I" 



SOFRECO 

C H A M P E N 0 I S 

CHARACTE.R I STICS 

Can be delivered 

on steal stand 
on base, without stand 

Flat, reversible plates 
diameter 160 ITITI 

On special order 

Pulley-flywheel 
Diameter 150 mm 

Motor recommended speed 
500 to 600 rpm 

CHARACTERISTICS 

II N 0 v A II 

Weight, with stand, flywheel and crank 62 kgs 
Motor power requirements : 2 i to 3 HP 
Approximate hourly yield : 
Hand-operated 35 kgs/h 
Motor operated : 350 kgs/h 

34 A 
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MOULIN a MftUllES 
Type BA 318 

POUR LA PRODUCTION 

DE PATE D'ARACHIDES 

DE FARINE (mil, sorgho, ma"is) 

" 

·-·eules en corind0n vitrifie 

,~or ter de t•royoge en fonte ovec 
=~nrte sur churniere 

. ,:eme d'oli'Tlentoti0n par troppe 
'uvronte avec- trembleur permettont 
-.Je r.Sguloriser le d9bit 

3 fnr'Tlules d'entrainement: 
'.·,,tt:ur· ther11ique essence 
'.',;teur ther...,ique Diesel 
·-·nreur P.lectrique ovec d9morreur A6 
rimpi:lremetre de cnntrole et disJnncteur 

; , .1smission par ccurroies tropezoiaales 
;:-n•..Jlies a gorges ovec carter de protecti0n 

~ogloge de finesse par volont a encoches ovec 
• L-;uct d' immobi I isotion. 

VITESSE DE ROTATION: 750 t/mn 

• Electrique 4 cv 

PUISSANCE MOTEUR 

• Thermique 5 cv ou 6 cv 

Soclete COMIA - FAO S.A.~ Tel. (99) 75·20·97 

27. Bd de Cholecubrionl Telex: 950 457 F 

1 35500 VITRE ( FRANCE) I R.C. Rennes 77 B 101 

1-

3:.i. 
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DESCRIPTION 

I 1 est forrne 

MOULIN BA 318 

C'est un MOULIN a MEllLES, Type B 31, Vitesse de rotation 750 Tr/mn. 

d'une TRE~IE en tole conique, capacite 40 Litres. 

- d'un systeme d'ALIMENTATION avec TREMBLEUR. 

- d'une CARCASSE en fonte, avec porte ouvrante sur charnieres, 
permettant une visite rapide des meules. 

- d'un BATI en mecano-soudure. 

Le systeme d'alimentation avec trappe de reglage est equipe d'un 
trembleur assurant une bonne regularite du debit d'alimentation. 

De plus, une grille permet la retenue des piece~ metalliques et des 
cailloux qui peuvent etre contenus dans les cereales. 

' 

Les 2 meules 0 300, epaisseur 40 mm, sont en corindon vitrifie. 
La meule fixe est solidaire de la porte au moyen de 3 vis. La meule mobile 
est munie de racleurs, permettant la sortie de la farine. Elle est fixee sur un 
plateau monte oscillant sur l'arbre, afin de conserver en permanence le parallelis­
me des faces de travail des 2 meules, element indispensable pour l'obtention d'une 
farine reguliere. 

La variation de finesse s'obtient en reglant 1 'ecartement des meules. 
Ce reglage est realise par la rotation du volant a encoches. Un taquet assure 
ensuite son ilTITiobilisation et evite ainsi tout dereglage. 

SOCIETE COMIA • F AO 'S. A - AU CAPITAL DE 2 OOOOOOF. - 27. BO DE CHATEAUBRIANT - 35500 VITRE - B.P. 91 VITRE 

•r• """' -.< "'" n-. 1 ' 1 - a'r PHJNF=<:. 77P,1()1 - TF=I F''t' O"i() A"i7 F= - 6nQ TF=I H":. F A (') VITQf' - N• SIRFNF R 107 'i'iA .417 



SIMPLE, RO BIJST 
CONSTRUGTJON 
Construction simple et robuste 

FEW WEARING 
PARTS 
Peu de pieces 
d'usure 

Facile a utiliser 
~h 

r
, >)., !,/ / 

E~CLOSED RlllG-OILING §; . >? 
3 ... ARINGS · .·' ., 

:":.. ' 
Pa/iers etanches . , ... · -;:· · . ·-...~ 
bagues lubrifiantes -,i:Jif7" ~ 

D •· ,,. 
'· -,; f:-} .. ' 

~~~ 
rt 

:i 

grinding miHs 
Suitablo for whoat, barley, beans, :;pices, 
,;cu, cocoa, coffoo, wot and dry maize, otc. 

37. 

FINE FEED ADJUSTMENT 
Reg/age precis d'alimentation 

REVERSIBLE GRINDING PLATES 
Plaques de 

broyage 
reversibles 

:j}i\ 
,lf ii°:/~"·-~ 

. ;:··~-.. -lol.lroollr-

. ~ LARGE SPINDLE FOR 
RIGIDITY 

Broche bien 
dimensionee assure la 
rigidite de /'ensemble 

WELL-PROVED OESIGH 
Construction bier. 

-" eprouvee 

·""'!"'I < .~ ·' ..°'· ''·"· •. <._ .. ~ .. 

... ~: ·-

broyeurs 
. •····· .. -:.": 

·.· 

Rccommand6s pour: bl6, orue, Mvos, epicos, 
riz, fbvcr. do cacao, cafo. mais sec ot hurnido, etc. 

., 

. ' 
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I Speed ORY MATERIAL 

I 
'~Ill rev/mm MAT1£RE S£CHE 

1 I 

J Approx HP 

.. ~· 
... 

'~ . 

H.P 

··~' . 
;. ~ .... · .~ .: .. ... : . 
.. . ·;: ,~: 

.... "· 

WET MAIZE 
MAIS HUMIOE 

I I 
"pprox. Debo! j c:n,~YEUR I V1resse j I Oebot 

t/mon I I output approumAtof OU!flul approx1ma11t 
C.Y. lb/hr kg/hr. 

i 

1A 550-650 4-5 400 180 

2A 1550-650 G-7 600 270 
I 

, : : : I : 
mm mm mm mm 

- -,A-----So-,--2~--Ml -,-;j-
1270 610 613 499 

1 T 312 603 692 559 

c.v. lb/hr. kg/hr. 

5-6 250-300 t 15-135 

8-10 300-400 135--180 

in in 
pouccs pouccs 

mm mm 

28~ 1; 
130 38 
29 1 J 

131 ,!5 

G 

in 
pouccs 

mm 

24 
610 

20 
711 

H 

in 
pouces 

mm 

10; 
261 
12; 

318 

lt1~ 1)1.t;>~I> •Jl••?ll .ir·~ :ur 11>:ih µrc:!;,J<;H~ 38. 
nied1um samples. dPU output will alwJ~ 
deµend on the mJkriai i>e111~ ~iround and the 
sample required. 
LES BROVEURS "PREMIER" sont pour 
broyage de mat1eres sechcs et hum1des. 
Les debits indiques pour les differents 
modeles s'entendent pour un degre moyen 
de pulverisation . 
Le debit restera toujours fonction de la 
matiere broyee et du degre de pu1verisation 
requis. 
GRINDING PLATES are made fro111 special 
hard-wP.aring iron and are reversible. Medium 
grinding plates are supplied as standard and 
are suitable for all normal applications. Other 
types of grinding plates for special applica­
tions can be supplied if details of the duty 
are given. Only genuine HU NT plates shou!d 
be purchasi:d as spares. 
LES PLAQUES BROVEUSES sont faite­
en acier special resistant a rusure et rever­
sibles. Les plaques du type moyen sont 
fournies avec le materiel OU l"equipement 
standard et utilisables pour tout emploi 
normal. 
O'autres types de plaques pour applications 
speciales sont disponibles sur demande en 
fonction du genre de travail envisage. Comme 
plaques de rechange n'utiliser que les pieces 
fabriquees par HUNT. 
PREMIER MILLS are robust and simple to 
operate, with few wearing parts. Moving 
parts easily lubricated with oil. Recent modi­
fications, including the use of metric bolts, 
allow interchangeability of spares with older 
machines. 
LES BROVEURS "PREMIER" sont carac­
!:?rist'.:s par ieur construction tres robuste, leur 
fc.cilite d'utilisation et le peu cie pieces 
d'usure. Les pieces en mod\iement sont 
faciles a lubrifier avec de l"huile'. Les modifica­
tions recentes y compris !'introduction de 
boulons de dimensions metriques permettent 
l'interchangeabilite des pieces avec les 
machines plus anciennes. 
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PREMIER 127 
PLATE GRINDING MILL 
Only requires 1 to 2 h.p. 
Output 100 lb (50 kg.) pe1 horsepower 
Hand feed auger for fine control. 
Ask for leaflet No. 3352 for full details. 

PREMIER 127 
BROVEUR A PLAQUES 
Pu1ssance d'entrainement seulement 
1 a 2 CV. 
Debit 50 kg par CV 
Alimentation manuelle par vis sans fin 
assurant reglage precis. 
Pour tenseignements complementaires 
demander le prospectus no. 3336. 

& CO. LTD 
ATLAS WORKS, EARLS COLNE, COLCHESTER, ESSEX, COG 2EP, ANGLETERRE 

Telephone· EARLS COL NE 2032 (STD Code 078· 75) Telex· CJ8285 
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P.R.L. "MINI" OtHULLER 

FORWARD 

The P.R.L. "MINI" DEHULLER was developed to fill the need for a small 
batch-type machine in rural communities. It was understood that people in 
these communities preferred to have their m<Jn grain processed, thereby 
retaining their own dehulled grain and the bran fraction. if desired. Since 
its development, research centres have found a need for a simple dehuller of 
this size to help stimulate the production and use of locally grmm cereals. 
Commercial milling establishments also are shm<Jing interest in using this size 
of machine to provide local consumer service. 



1.1. OEHULLING PRINCIPLE ---- ----· ---~---------

The P.R.L. "Mini' dehuller uses the same basic principle as large, 
abrasive-type commercial machines in milling establishments. That is, a series 
of abrasive stones are fixed on a shaft, mounted in ~ case. and rotated in a 

bed of grain. 
Inexpensive resinoid steel cut-off disks or carborundum stones provide the 

abrasiv · effect. The disks are made of aluminum oxide abrasive, bonded by 
plastic into very thin, light, strong sections, that can be rotated safely at 
spc?eds of 6400 r.p.m. Eight disks are mounted between spacers on a shaft, \·lith 
the end disks c~nted 8°. The canted disks provide continual mixing and addi­
tional abrasive contact area for dehulling. When carborundum stones are re­
quired the canted disks are retained. However, the 6 disks in the middle are 
replaced by only 4 of the stones. This assembly is mounted in a case with a 
hinged top, \·1here the grain to be dehu 11 ed is p 1 aced. Oehu 11 i ng is performed 
by rotJting the shaft assembly at a ~elected speed for a desired time. To re­
move th~ contents the case is rotated to the dumping position and the hinged top 
is unlatcht!d. The mixture ol dehu111.;~ ~1·.:ii;o <!r'1 bran flows out by way of a 
chute into a collection bucket. 

1.2. OPERATING R.P.M. 

V<lr·iuus ~r~:~s 1nrl cereals have been dehulled satisfactorily in the P.R.L. 
"MINI" UlHlJLLER, oy oµt2rating ::iet\·JP.Pn bOu-c'OGG r'.~ •• 7!. Sckct J

1

our operiltinq 
r.p.r.i. \'llthrn t.r1i" .. .11.~c:. [?.rp;ik"ge will be minimized if i:'.000 r.~.m. is not 
exceeded. It may be necessary to experiment \·Jith sf!veral r.p.m. 's to select 
on~ :.u;t.11b12 f~r 1~r:ll ~rains. The harder types of grains \·Jill require a 
longer dehulling time to produce an accepta~le product. 

--~- - - -- - ·------

The following table provides dehulling times and extraction rates for a 
variety of grains using the P.R.L. "MHH" OEHUlLER at 1675 r.p.m. and a stand-
ard 15 pound (6.8 kilos) load. 

LEGUMES Species Oehulling Time/Min. % Kernel Removed 

--=-=~~ 

Soybean 2 11. 3 

Fababean 1 16.7 

Field Pea 1 12.7 

Lentil 1 14.6 

Kidney bean 2 15.8 

Mung bean 3 25.8 

Black eyed Cow Pea 2 20.4 

Bro\"m Cm·1 Pea 3 26.3 

CEREALS 
=-==--=-~ 

\·lhea t 3-6 6.7-22.9 

Brmm Rice 1-3 8.3-16.3 

Mi 11 et 1-3 5.0-10.4 

Sorghum 2-6 11.3-27.4 
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2.0 ASSEMBLY 

NOTE 

Tile P.R.L. "MINI" DEHULLER \·1as designed and built using Imperial stand­
ards. Therefore, as an aid, all Imperial references \'1ill be followed by the 
metric equivalent in brackets. 

The dehuller has been disassembled into distinct sections for packaging 
and shipping. Assembly requires an adjustable wrench (spanner) which is 
provided. Instructions are intended to be simple and are aided by references 
to figures. To aid in assembly and reduce the possiblity of loss. all nuts 
have been welded to components. 

2.1.. STAND 

Identify and collect the following parts using fig. l for reference. 

- two sides. which are 12 inches (305 mm) wide x 32 inchi:>s (813 mm) 
~ .... ,.;, ~::·:~'"'::: t!'iQ two longest edges bent. 

t\·10 spreaders, which dre 11 inches (219 mm} w·ide i\ 15 1/2 inches 
(AlQ mm) with all edges bent. 

- eighJ:-1!.e.~a_gonal bolts - 3iB ir1i.:ii ('.J.5 n:m~ dia. x 1 inch (?5.4 mm) 
long. 

- eight fl~~:1ashers - 3/8 inch (9. 5 mm) 

;,...,,~;..,::: ""~ <;irle. place the ~idest bent ed~t: de. ... :. ~:1rg the bo1 i.s and 
\·1ctsiier":> provided, att:;ir,11 Uie spr ei!ders to tr? c;Ho5 as shown in 
fig. 1 and 2, with all oent edges facing inwani. Tiie remaining side 
is attacneel t.u ti1e: ;pn.~~dcrs in sirnular fashion. 

NOTE - leave all bolts loose. 

--· -
f i '. 

·-
f i CJ. 2 

w ---___, 



2.2 FRAME 

This section is the largest and heaviest, consisting of channels, bearing 
frames, a motor base, and grain chute, all welded together. A locking 
pin and bracket is bolted to one of the bearing frames (fig. 3). The 
locking pin is spring loaded and is operated by pulling on the ring. 

Place the frame section (fig. 3) on top of the narrow bent edges of the 
stand. Shift the stand sides until all holes align. If thy do not, lift 
and turn the frame section end for end. Bolt the two sections together 
using four 3/8 inch (9.5 mm) dia. x l inch (25.4 mm) hexagonal bolts with 
washers. After the bolts are in place, tighten all bolts securely. 

2.3 CASE 

The remaining section is the case complete wit:l hinged top. Two self 
aligning bearing pillow blocks are mounted on a shaft which passes through 
the case. 

Posltio11 the c1.1se on the tr-!!:1~ (ii<J. 4} b/ µu11 ;i·1g t!lc locking pin 01.1t\'1ard, 
~lirling the case into approximate position, and releasing the locking pin, 
thereby engdg ing 011e oi ti";e L~·.j i;o~cs or. the side of the case. Four 3/8 
inch (9.5 mm) x l 1/2 inch (38 mm) hexagonal bolts with washers are used 
to fasten the case section and shaft guard to the rrc:mc. n~ !>_~_t_ tir;hte!!_ 
the bu~ Le.. L1.;u~;.;n thr:- t\'10 h11lt<; holrlinq the locking pin bracket to bear­
ing frame. Align the cctse Ly roLdting fro1:1 !c:idin'_! '" 1!11111~1in·J Pu:.:: iun 
ana !>~cir ~·n•.11 Lilt: i~ .. Lifr~ pl:: :ngJgcc:: h0th holes freely. Jig_~~-~1'!.ill 
bolts. 

fig. 3 fig. 4 



3.0 INSTALLATION 

3.1 POWER SOU~CE 

PUHER REQUIREMENTS - minimum for the P.R.L. "MINI" DEHULLER ARE: 

- 3 h.p. for an electric motor (1400-1800 r.p.m.) 
- 5 h.p. for a petrol or diesel engine. 

rm~-E - the "MINI" was designed for mounting of a pm·1er unit with the output 
shaft on either left or right side of the frame. 

DEHULLER SHAFT ROTATION - refer to fig. 5 and the section drawings on pages 
25 and 26 for proper shaft rotation, as it may not be marked on the 
dehul ler case. 

IMPORTANT - the shaft assembly must be installed in the case correctly. When 
looking at the shaft assembly in the case from the dehuller front 
(chute enG is front), the large hexagonal nut must be on the right hand 
side. Correct shaft rotation tightens the nut on the shaft. 

3.2 PULLEY SIZES 

The follm-1ing 111ust be known to aid in selecting pu1 ieys for the dehu11er 
and pm-1er uni L: 

dt:h.:11~~· 'J~Pra~ir.g r.p.m. ~ 0 
~:::;,;:- ~:~H = p 

- pitch diameLe1· of pul1ey '- p.d. 

1. Electric Motor 

(a) without a knm-m pul 1 ey size 

~ = p.d. ratio of both pulleys 

( b) with a known pu 11 ey size for motor 

f xop.d. = p.d. of pulley for dehuller 

(c) with a known pulley size for dehuller 

0 xpp.d. = p.d. of pulley for motor 

2. P_e_!_r_Q.l_ _Q._r __ [)_i~se l_ E_n_g_i_r.!_~ 

The BALL-LOK clutch will operate with two V-belt widths. 

A- width= 1/2 inch (12.7 mm) - p.d. is 4.4 inches (112 mm). 

B- \oJidth 5/8 inch (16 mm) - p.d. is 4.7 inches (119 mm) 

Q--\t.._d. "' p.d. of pulley for engine 
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CASE 

V-BELT 

'· 

ADJUSTABLE 
"' 

PULLEYS 

FRAME 

ADJUSTABLE BASE 
STAND 

Fig. 5 
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3.3 MOUNTING 

The bottom bent edges (widest) of the stand have holes to a:cept 3/3 inch 
(9.5 mm) bolts, for fastening to heavy wooden skids or to a concrete flu:>r. 
Hole spacing is approximate 15 inches (381 rrm) x 30 inches (762 ::im). Sf mpli­
city suggests placing the dehuller \'/here desired, marking the hole position, 
and proceeding to mount securely. 

3.4 ELECTRIC MOTOR 

An electric motor installation is the simplest, ensuring tr.:>uble free 
operation providing that the po\'1er source is reliable. Motor wiring as well 
as reversing of shaft rotation can be performed by a qualified electrician 
following the motor wiring instructions on the motor and complying with local 

standards. 

SHIFTER 
FORK 

BRACKET 

HANDLE .. 

f iq. 6 

NOTE - the BALL-LOK clutch assembly (handle, shifting fork anc :racket: is not 
required \'~en an electric motor is used. 
REMOVE. 



Refer to section 3.2 to determine the pulley sizes needed to deliver 
desired dehuller r.p.m. Use of two adjustable pulleys gives some r.p.m. 
variation. Mount the motor loosely midway on an adjustable motor base. This 
will provide belt tensioning. Place on dehuller motor base area (fig. 7). 
Slide pulleys with keys onto shafts, do not tighten. Place V-belt over pulleys 
and shift motor to a satisfactory position. Mark the adjustable motor base 
holes on the dehuller with a pencil and remove motor and base. Drill holes of 
suitable size at the marked location. 

Replace the electric motor and base on the dehuller and bolt base sec­
urely in place. Hith the V-belt on the pulleys, slide the pulleys in or out 
as required for proper belt alignment. Tighten the pulley set scre\'tS. Set 
the belt tension, using the adjusting screw on the motor base. Secure the 
motor to the ddjustable base by tightening the four hold down nuts. The 
electric motor can now be wired to the start/stop switches and power supply. 
Check for proper dehuller shaft rotation; if incorrect, reverse by following 
motor wiring instruction. Def;uller r.p.m. can be increased or decreased if 
re~uired by turning the adjustable portion of one pulley in and that of the 
other out, and locking in place by tigh .. ening the Allen set scre\'IS. 

NOTE - it may be necessary to move the Locking Pin assembly and shaft guard. 
Thoy c;Ji0•!lrl ':'in ')11 fJ~n c;idr. oppnsite the pu11cys. 

fin. 7 
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3.5 PETROL OR DIESEL ENGINE 

The engine can be placed on the deh~ller motor base with the output shaft 
on either side, to provide proper dehuller shaft rotation. Included is a BALL­
LOK clutch which allows one to start and stop the dehuller with the engine 
running. To provide proper shaft rotation, it may be necessary to relocate 
the following: 

1. BALL-LOK clutch - assembly (handle, shifter fork and bracket} (fig. 6) 
to the same frame side as engine output shaft. 

2. Shaft Guard and ~ocking Pin assembly to frame side opposite that of the 
BALL-LOK clutch. 

Slip the selected pulley on the engine shaft, (refer to section 3.2 for 
pulley size). AV-belt of suitable size is placed over the BALL-LOK clutch 
and engine pulley. ShiTt engine until location is satisfactory. Mark the 
engine mounting holes 1.m the dehuller motor base with pencil, and remove engine 
from ch.h:J1~cr. T0 r-rovidP for belt tension adjustment, the drilled holes on 
the dehuller motor base are made into slots (f iy. 8). After slotting the de­
hullcr replace the engine and V-belt. Shift the motor backward to provide 
sufficient belt tension and Dolt duwri ~e~urc1y. Tc rn~ure rrnper BALL-LOK 
clutch operation refer to section 6.3, which provides instructions for V-belt 

alignment. 

fig. 8 
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3.6 CENTRALLY LOCATED DIESEL 

Continuous and service milling operations may have a need to install 
a P.R.L. "MINI" DEHULLER in their facilities to provide a consumer service. 
Mills which are electrically pm1ered will encounter no problems in install­
ation. The governing factor would be a suitable area. 

In rural areas, complete mills may be powered mechanically from a sing­
le centrally located diesel. This type of operation uses jack shafts, 
pulleys and belts of various sizes to deliver power to each machine. Inst­
alling the "MINI" dehuller into this type of operation, requires technical 
knowledge and mechanical ability.· Power transfer, proper dehuller r.p.m. 
and correct shaft rotation must be considered. 

Use the BALL-LOK clutch on the dehuller with two pillow block self­
aligning bearings (such as part No. 21) and a short jack shaft approximately 
30 inches (762 mm} long, bolted Lo the dehullei motor base. This will 
rrnvinp proper belt alignment and tension for the BALL-LOK clutch giving 
Li1e <ld1ul ler a start/stop operation. 
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4.0 OPERATION 

4. l SAFETY 

4.? 

Familiarity, routine and high noise levels lead to operator careless­
ness and possible injury. Listed are a few safety suggestions: 

1. 

2. 

3. 

4. 

Belt guards were not included in shipment and should be provided to 
cover all pulleys and belts. 

No loose clothing should be worn by operators, clothing should be 
comfortable and form fitting. 

Hearing protection should be worn if noise level is high. 

Dust masks should be worn in dusty areas. 

OPERATING INSTRUCTIONS 

Tlip ~.-;.in tn hP rlPhulled should be precleci11t:<.i t.u remove: :>ubstantial amounts 
of dire., stone~ and uther foreign matter. ~eiA•:t and 111e1i11Lctin a :;tandar·d ~·:eight 
{6-7 kilos.) of grain for all batch dehulling. Tests were performed on the 
P.R.L. "MIN!" UEHULLt.1< using i5 1-1ou11d5 (G.3 k~l:J:;) :!: :l st~r.dard \·/eight. 

Weigh out a standard amo '~t of grdin. 
£. Check locking pin engagem~nt. 
3. Open hingcJ tJp of case. 
4. Pour grain into case. 
5. Close top, engage latch. 
6. Start dehuller. 
7. Stop dehuller after desired operating time. 
8. Grasp case handle with one hand, disengage the locking pin with the 

other; rotate case forward to dumping position; engage locking pin 
in the other hole in side of case. 

9. Unlatch the hinged case top, allowing the grain to flow out by way 
of the chute into a collection container (pail or bucket). 

The mixture collected consists of dehulled grain and bran which must be 
separated by winno\'Jing or screening. 



5.0 MAINTENANCE AND REPAIR 

5.1 REGULAR MAINTENANCE 

These suggestions are of a preventative nature: 

l. Clean regularly. 

2. Occasionally check all bolts for tightness. 

3. Check all nuts on the CdSe side for tightness.· 

4. Check all Allen set screws for tightness on all pulleys, bearing collars. 

5. Check nuts and bolts on BALL-LOK clutch shifter fork for tightness. 

6. Lubricate BALL-~OK clutch regularly. 

, • ,J;""l.i- ;..,'"''" ~<:..:.kc.~ :;:;t~1::>:?'.1 Cc$e and hinged top for dPterioration, and re­
place if necessary. 

8. Check mounting bolts on power unit for tightness. 

9. Power unit - refer to manufacturers maintenance instructions. 

in rht:ii:-L- 11-hPlt tor \'1ear, and replace if needed. 

11. Check resinoid disks or carborundum stones and shaft lock nut for tightness. 

5.2 LUBRICATION 

NOTE 

Pillcw and_f_l~l}g_ed bearings are of a permanently lubricated type 
which do not require lubrication. These have lube fittings on them, but 
they are no longer functional. DO NOT LUBE ANY BEARINGS ON THE P.R.L. 
"MINI II DEHULLER. 

If operators insist on trying to lube these bearings, remove fittings 
and discard. 

BALL-LOK CLUTCH - has a lubrication fitting for a pressure hand gun. Use 
~qua-lity lu-besuch as Lubriplate. Lubrication is needed to keep sliding 
parts in good condition and should be frequent if operating in extremely 
dusty conditions. 

POWER UNIT - refer to manufacturers instructions. 
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5.3 CASE GASKET REPLACEMENT 

The gasket will need replacing when damaged or when it no longer provides 
a proper dust seal between case and hinged top. Included with the parts is a 
package of self-adhesive foam tape. 

1. Remove all old tape and clean flanges on case and sides. 

2. Cut two pieces of foam tape 12 inches (305 11111) long for the front and rear 

3. Peel protective paper backing from one piece and firmly press adhesive 
side against rear case flange. 

4. Repeat for front tase flange. 

5. Cut two pieces 13 1/4 inches {336 rrun} long for case side flanges. 

6. Apply one strip to each case side flange. 

5.4 V-BELT REPLACEMENT 

<;l:llton hPlt tPnsion t>y loosening the pmvt:r· unit and moving it fornard. 

2. Remove BALL-LOK clutch shifter fork and hand1e (fig.6}. 

3. Slip worn V-belt off BALL-LOK clutch and power unit pulley. 

4. Place a nPw V-belt over BALL-LOK clutch and pulley on power unit. 

5. Replace shifter fork and handle on BALL-LOK clutch. 

6. Tighten V-belt by sliding power unit back and securing solidly. 



55. 

5.5 RESINOID DISK REPLACEMENT 

It may be necessary to replace the resinoid disks if excessive disk wear 
or edge chipping is encountered. 

l. Remove BALL-LOK clutch shifter fork and handle (fig. 6). 

2. Slacken belt tension by loosening the power unit and shifting fon-1ard. 

3. Remove V-belt. 

4. Remove BALL-LOK clutch from shaft by loosening Allen set screw (fig. 9) 
and sliding off. 

_5. Remove the four bolts holding the pillow blocks and shaft guard to frame. 

G. Remove shaft guard. 

I. i.ou~e11 ai1 i".i~ ..... 1 :;~t :. .... :-~:.:~ 0 r. ;-ii1lr:•:r hlnrl< l'.'r<:entric locking collars. 
(fig. 10). 

8. Siide off locking collars (fig. 10). 

9. Disengage locking pin an1 lift case off frame. 

fig. 9 fig. 10 
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10. Loosen both Allen set scre\'/S on flanged bearing (fig. 11). 

11. Remove nuts and washers from right case side only. 

12. Remove the case side (fig. 12). 

13. Shaft assembly will now slide out of case. 

14. NOTE - how the end canted disks are positioned in relation to each other 
(fig. 13). 

___ ,,.. 
~----------

fig. 11 

RESINOID 

DISKS 

SPACERS 

ANGLE SPACER 

·---
fiq. 12 

ANGLE SPACER 

\LOCK NUT 

SH AFT ASSEMBLY 

fiq. 13 

56. 
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15. Remove large lock nut with spanner provided (fig. 13). 

16. Slip end angle spacer off the shaft 

17. Remove angled resinoid disk. 

r-7 ::> •• 

18. Slip angle sp3cer off and place with end angle spacer - KEEP TOGETHER. 

19. Remove spacers and disks. 

20. Replace old resinoid disks with new ones. 

21. Reassemble shaft assembly. 

22. Tighten large lock nut after the end canted disks are properly positiomed. 
(fig. 13). 

23. Reassemble in case with lock nut on right side. 

24. Place case side on the two bottom threaded rods and replace washers arrj 
n~t~ {~iJ. 14~ ~o ~0t tighten nuts. 

25. Spring the ends till the remaining threaded rods engage in holes. Ta~ 
into place with fist (fig. 14} replace remaining washers and nuts and 
tighten. 

26. Complete reassemli1y liy working in reverse from 5tep 10. 

fia. lit 
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6.0 BALL-LOK CLUTCH 

6. l MECHANICAL FEATURES 

The H.P. CAPACITY - of any BALL-LOK clutch is rated as equal to that of a 
pu 11 ey of th-e same size, \'/hen operated under normal recommended belt 
tension and ~oads. In general your regular pulley can be replaced with 
a clutch having the same pulley diameter. 

ANTI-CORROSION FINISH - all BALL-LOK clutches are finished for corrosion res­
istance by cadmium plating of all parts. 

BELTS - on a BALL-LOK clutch the belt itself is the only friction element. 
--longer belt life and less st.;·etching can be expected becaus.? the belt is 

relaxed when not in use. The BALL-LOK design mechanically eliminates belt 
"grab" at the moment of engagement. 

THERE IS NOTHING TO ADJUS: - on a BALL-LOK clutch as it has no internal parts 
or friction elements. This feature eliminates the "parts" problem. 

ENGAGING - a BALL-LOK clutch requires l to 3 s€conds of constant pressure to 
engage. This time interval allows the belt to rise to the top of the 
pu 11 ey grove. 

OPERATION - a BALL-LOK clutch can be activated by any mechanical means: fig.6, 
or by a remote control. It can be "slipped" when starting a heavy 
load. Constant pressure is not required to hold clutch engaged. 

LUBRICATION - is needed to keep sliding part~ in good condition. The use of 
a pressure hand gun with a quality lube such as lubriplate is recommended. 
Most clutches are equipped with a pressure lubriction fitting. 

KEYWAYS AND SET SCREWS - are standard for the shaft size on most clutches. The 
set screw hole is about 1 1/2 inches (38 mm) from pulley end of clutch. 
(fig.9). 



lo/. co;,t ·R" s .. r1es clutch 
11 1 , lirr,r1;1· tilr"'· 0111 roll.ir Ttw, clutch comes 
, '•rnp'· t1· :.1tl• p1Jiley. 10 t'clsrly rnstdlled. ,incl 
, ,ff, r, ,, 'IH•" ,. of shifter fork styles that best 

''It" h 1 <H1r 11hLilldt1on requ1rerrn·nts Serres R 
r lut1 11(· .. irl· rn.ide for stub or through shafts 
( ror .tppl1r .tl1on-:, involving long idling perrods. 
sr~1· Series ·x.) CHARACHRISTICS In lhP 
'ier1es R clutch the disengaged belt rests on a 
self lubr1c.1t1ng fr1·e runnmg bronze rdler bear 
1ng. When· design ;,11e perrrnts. thrs idler may be 
ct shielded ball bf'<mng which 1s recommended 
for long or high spPed 1dlrng periods Idler 
bearing options are shown 1n table. Series R 
clutches 1n the smallPr sizes are low cost units 
for st.irt dnrf ·,top r:rr•1t1· 1 11f l1l'.hl gas 1~ngmr· 
rlrid r 1,,. '" ,.,., · 1:1· ·rt· , . .,p .. r 1.tll1· useful 

,r1 p1,,,1111n,', '"'"Y· :,i1fJJi"'''· -,tdrh of t1r·avy loads 
and obta1r11ng unit control from line shafts. 
H P CAPACITY AND BEL TS Same as a pulley 

r. 

) f « ~ ' I • 1·' : • • I l 
.1 f:f, r I I . .",, I 

LlNG TH OISfNCAGED 

of the same size. 1f operated under normal tension. Use either "A" or "B" belt. "A" belt run' r, 

59. 

lower 1n groove. See table. LUBRICATION: All clutches with bore sizes to l" furnished star J with 
pressure grease f1ttmg at no additional cost.SPECIFY BORE SIZE ANO FORK STYLE WHEN ORDERING 

FOR SHIFllNG FORKS FOR THE' "R" SERIES SEE PAGE 6 
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Pl.f..'\S[ TRY OUR l·: .. \Y FIRST 
HOW TO TNSTJ\ LL CLUTCH 

142C SO. CAYPU:; .AVEl' .. '.JE. 01'.JTARIO. CALtF:Jih·HI.. !.17~°' 

PHONE: 1714! !>~'>·455!1 

nu NOT DISASSCMOLE: CI.UTCH--it is not easy to assemble, Lind unnccessl!ry 
ror ins ta l la tiun. 
D:.J NOT DRIVE CLUTCH on tu sh;ift. It hits been carefully eonstructPd to 
fit a clran shJft and good key. 
CLUTCHES DESIGNED FOR STUD SHAFT SERIES X must not be mnunted too far on 
shaft or sliding parts C'unnot C'Ompletely close. 
SJ::T SCREW is exposed on l-belt clutch by disengaging and rotating to 
t•xposc i:!t.'C'Pss hnlP. TIQITJ::N FIRMLY, and lightly STAKE TOP THREAD to 
prPvcnt JoosC'ning, whid1 would interfere with sliding action. 
/\D,TIJST BELT TO NORM.t\L TrnSION WITH CLUTCH ENGAGED (pulley sides closed). 
If belt is too tight it may not close, or will require Pxcessive 
prt.>ssure to eng.:igl~. Clutch will not elose on a dead belt. Clutch or 
belt must be turning BCLTS, should be "IN LINE" when idling with 
opposite pulley, and slightly "OUT OF LINE" when engaged. This 
rrduces tendcn~y of belt to C"Pep when disengaged. See Figs. l & 2. 

I I 
ALLOW I n-1'1.---C1 

II II 

,, 11 

, , If 

FIG. I 
HOW TO INSTALL LEVE:R OR SHIFTER FOIU~ 
I~tl'fJRTJ\NT--Locute and drill a hole in the lever of Fork. so that it 
pivots at about cL•nter of travpl or S\dng, and moves OVF:R-CENTER when 
pn~~aged or ciisPlll~f1ged. This over-hanging \•Pight rcstr<tins any tendency 
of C'lutch to jar opf'n under extreme vibration or rt•u~h usage. 
See fjgs. 3 & 4. 

;:-G.3 (J 

i 
L 

~~OW'- ENGAGE:) 

~ ~!GH-r --- \NP-ONG 



~·FmunLI.: SHOOTING TIIF. ll.l\LL-IfJK .CLUTCH 

IF CLUTQf WH,L NOT STAY ENGAr.ED, or has a tendency to Ytr open: (l) The 
h~ l ts may be too tight, or set screw may be loose, ancl clutch is not 
locking properly,· (2) Position of Shifter For!\. or lcv~r is incorrect and· 
under vibration is pulling the ~lutch O?en. (See Figs. 3 & 4J 
IF CLUTOI WILL NOT OPEN OR CLOSE after a period of service, the lock bal1 
may have wor,ri the Slidin~ disc or Hub. Use of round file in ball holes· 
r.iay correct thi~ temporarily, but a new part should be ordered. Look 
for, and remove, any burrs that may have forr.ied on the hub clue to ball 
action. • 
IF CLUTCH RUNS HOT, bracket may have slipped causing the yoke, or collar 
to bind. The yoke or collar ~~puld be loose at all tim~s and not under 
pressure. Belt may be too tigl-h:, or too loose, and is slipping. Avoid 
excessively tight belt. A la~~er pulley, or more belts may be needed to 
hand le the load. :; 
BRONZE IDLER BEARING after prolonged use may seize. ·Sir.:ple wash in 
kerosene or thinner to remove dust and ·dirt filr.i carried in by belt. 
Do not oil idler ~earing, it 15 self-lubricating. 
OIL THE SLIDING PARTS ONLY. This will help prevent rust and keep them 
'-'Orking freely. Periodic lubrication with pressure grease gun. is 
recommended. On multi-belt.models light oil on keyways is required 
to maintain sliding action. · ~ 
ON R SERIES A REPLACEABLE BRm!ZE COLI.AP.., which is attached to the shifter 
fork is used to shift these clutches. When properly installed, the 
Collar WILL NOT BIND in the channel of the Cam sleeve (shifter riitg) 
when Fork swings over-center. Collar must FLOAT in channel of Cam and 
be free of pressure, except when shifting the clutch. 
DOUBLE END FORK .if;, ... 
Match one short end to a long end, as in drawing below. This leaves lo·h;· 
projections at each end, one of which is to be drilled near the end to 

0 

engage the Pivot pin or l>ott that will locate and support the BIB:!S.- To ' 
the other end add a short len~th, usu~lly 8" to 12" of 1/8 steel, to 
provide a Handle for moving the Fork. See Fig. 5. 

LOCATE i DP.ILL -::::-\. 0-£0;:>.ILL NE\/\/ 
P!VOT PIN HOLE.-'-~/ \\..ir.: HOLE. = - { , 

t:"" ' ":.. '=\ 
-~·'-""' 

DOUBLE ENO FOP.K ASSEMBLY 

rOP.'..\ 1?\!S:A~'_A::C'\S sr--::::·A~ 

3 

\ \ 
\ \ 

OFFSET FORK SEE FIG. 6 

:.~Gb..GEC 

S(irne instill lat.ion~ will rC'quirc <1n offset fork d('sign. 
Cl~1r.ip Style> 2 Fork in vice below or nlil)V(' trunnion 
holes. Stdke firmly until de~ir('cl angle i~ obt<iine,t_ 
(lffsct clc~;ign recorru?ienclr·d \;hC'n Stylf' 2 For:..: lr~;f'cl on 
'· ,. (Ir· I ;1 T'<Tf'r c 1 ti tdr. 

s 
~ ..... ..... 
-\ 

E s 
x 

0 

0 

FIG.~ 
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7.1 PACKIHG LIST 

- P.R.L. "MINI" DEHULLER with BALL-LOK clutch. 

- instruction manual. 

7. l Tools 

- adjustable wrench (spanner) 

- 7/16 inch (36.5 mm} open end wrench (spanner) 

2 - sets of Allen wrenches to fit all bearing collars and BALL-LOK clutch 

- small hand lube gun 

l - container of quality lubricant 

7.2 Spare Parts 

NOTE 

- set of replacement nuts and bolts 

- package of foam tape for gasket replacing 

8 - Osborn A24S cut off disks, 10 inch (254 nrn) O.D. x 1/8" (3.2 mm) thick 
x l inch (25.4 mm) hole 

OSBORN A24S cut-off disks can be obtained from: 

Abrasive Specialties Ltd. 
17 London Road 
Ascot, Berkshire 
England 

l 
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PART 
NO 

PART NAME I NO. 
REU. 

1 Shaft 1 
...___2 _ __..__E_n_d _a_n_g_le spacer ---~ 

3 OSBORNE 10 .. A24 ~cut off ~1sks 8 
4 Angle spacer . --r--

'---S-4-_Spac er 7 
6 1"-14 Lock nut 1 

1------1~-

7 Case body 1 
BL Left case end plate 1 
BR Right case end plr.te 1 
9 flanged. self aligning be a ring 

FAFNIR RAK - 7/8 •. 2 

H! 3f8"·16•1"carrage bolts.washers 
& nuts .._i_ 

11 3/8'~ 16 nuts & washers 12 
12 Hinged top 1 
13 Steel pianohin~e -12"1ong 1 

14. --~~!~!EP_E.<P__ ____ -+-_1__ 
f- 15 ~a_s~~!_:...toam__!u_e_ __ I 1 
L_16 Latch __________ ,__!____ 

17 Latch handel base 1 
1B Latch han:lel 1 
19 3/8 "washer 2 
20 3/8"• 16 lock nut 1 
21 Pillow block self -aligning bearing 2 

FAFNIR RAK 13116" 2 
22 Shaft~ard 1 
23 3/8':16• 1114" bolts &. washers 4 

1--.::.::..-1--.::.:.0~~~'-'----.------- - - ~-
24 XBS BALL-LOK clutch for )Ii." 

shaft & shifter fork 1 
'-------'---· 

BIL Channel base- left ______ ,___J_ 
em (haoinel base - right 1 
82L Bearing frame - left 1 
B2R BearinQ frame - right _JI 

_!!_3__ __ '--'!?tor bas~-- ________ _J__!__ 

84 (hu~o!tom ----------+ _l __ 
BS Chute side 2 
86 (hut e edge 

1 
2 

B7 Angle iron spreader. 11/2"• 11/2"• 

1/8"•16112" --~2-. 
BB 318"-16• 1114"bol~s &. washers 4 

~a·q- · ToCkiilg--p;n&-tiracke_t______ ' 
I BIO- - · 3/B"_:- 16 • 1" bolts I. washer:-~ --- 2 

S 1 Stand side ~ 2 __ rs2- ..... Stan-d -Spreader __________ --~-
S3 31e·: 16 • 1" bolts a. washers B 

0

BALL- LOK. clutch nPcessary 

!!.. powere:l_by_ g~g1~ 
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TO CYCLO~I' 

BR\N 

GRAIN HOP::0 
// 

/ 

E ,_, 
'"f, 
n 

"' -
- l 

N 

\ 

··, 
' ,.., ~ 

t 

Fig. _, rlr<' I' U I. cic"lr11/lcr 1.' ri/cllf lea/ 10 r lr1· I' U I., U /IC dc/1111/er <'" <'/If r /rat r Ire la fin hen a 
h111g<'cl door 0111/rc /10110111111lcr1111r re.,idual clclr11/led 1 ercal c/rof' 11110 a c nll<'< n11g />11,/11. 

Gu. 
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LEWIS C. GRANT LTD. 

rn.".OE MARK 

MANUFACTURERS OF 

Rice Milling Machinery, 
Grain Dryers 

EAST QUALITY STREET, 

DYSART, KIRKCALDV .......... ,~.~1:.P.~9~.11}~~~19 .. ~? .. 
FIFE KY1 2UA, SCOTLAND 

TclcqrJri1s 
DOUGLAS. KIRKCALDY 

Tel•cphone 
KIRKCALDY 5103516 

MM. SOFRECO, 
24 Rue ~~urillo, 
75000 PARIS, 
France. 

Your Ref .c134/cUN/l<lM/L/2525 

De2.r Sirs, 

Your Ref· 

We thank you for your letter of 30th November and have 
pleasure in enclosing a leaflet on our rice hullers 
(equivalent of type u). 

Unfor tunately, we ha.Ve no experience of processing 
millet and sorghum. 

Assuring you of our best attention. 

Yours faithfully, 
For LEi-HS C. GRA?IT LTD. 

fAJ~ 
,I/ J. Walker 

jl Export Manager. 

Encl. 
Leaflet Q23 

Our Ref 

JW/Wi•lC 

• ,\' ''''/ •, ,l·J 'I I" 

I 
7~ .• 
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SELF-ALIGNING 
BALL BEARINGS 

FEED HOPPER 

HIGH-QUALITY HULLING 
CYLINDER, BLADES AND SCREEN 

/\DJUSTABLE FEED SLIDE 

ADJUSTABLE 
OUTLET SLIDE 

No. 8 Huller on low stand with single pulley 

Features of Grantex Rice Hullers 
GENERAL 
G RANTEX Rice Hullers are low-cost, b11ll-bearing machines 
for the preparation of edible rice. They will shell paddy and 
whiten rice in one operation in a single machine. They can 
also be used at double the capacity to whiten only, in more 
elaborate installations where separate machil'les shell and 
aspirate the paddy. 
GRANTEX Rice Hullers are easy to operate and maintain. 
Spare parts are readily available and replacement requires 
no special skill. Full operating instructions. together with 
installation drawings and sp:ire parts lists. are packed with 
each machine. 

OPERATION 
To rwrforrn th£' ~,hr:!l1n~1 dnd or l/\ill1f1'ri1nq f1ru1.1• 0 

.. ,.-•• ,i ~'P'!( 1,il;y 

rhrll1•d. /J,ird t r!C..! Htlfl 1·y!1nrf1•r 1:, rn!dft•d lfl'.trJ•! ,I hdrd1~nr~cf ~,r rt!'!rl 

The degree of millinci 1s controlled by 

(a) The Outlet Slide. wh1ct1 rcgulJtes the time the rice rf'm.11rs 
in the m;ich1nc 

(b) Hie Huller Blade. which rc9ul.1tes the severit·y of ;he process 

and is ad1ustable, to suit the variety and cond111on of the rict! 
being milled. to keeri hrcakage to a m1n1mum. 

SIZES AVAILABLE 
Three s11es of GRANT EX Rice Hullers are made 

S11e 2 730/29C kilos of rir;e from riaddy 

Site 4 35/45 kilos of rice from paddy 

SrlC 8 140/200 h lry; of rru? from p;1dd•f 

T ~"~ add1t1on r;f a polisher sect1or1 rs r:lenolf?rl hy M(J(Jf!I Nr,·, I :Jr,, 
1 
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Sizes and 
Specifications 

77. 

CJpacity 
Approx Sh1pp1ng Speuf1cat1ons 1n Tonnes 

Huller 
Size 

4 

Kgs of polished rice per hour 
Lbs of polished rice per hour 

From Paddy 

230/290 

soo. 650 

80/100 

From Shelled 
Rice 

450/590 

1 000 1 JOO 

Pov.. er 

hp 

15 

5 

Speed 

rpm 

750 

Drive Pulley 
Size (mm/ rnclrcs) 

317. 140 • 40 

I-. -
I 

I 

Models 
Available 

No. Ty;:ie 

Polisher 

2 Low Stand 

2 FJbm.Jted Sta1d 
!----· 

I 2C Combine 
--- --- - -+-

3 Polisher 

-~-~~- ~ 

Machine 

0 63 

0 27 

0 41 

1 35 

0 09 

Fan 

* 
N;A 

Accessories Av;irlJtJlc 

Fan and 
Asp1r..itor 

* 
N:A 

* 
t I 

Fast and 
Loo·;c 

Pulleys 

0 12 

0 04 

(, 07 

Belt 
G.nnh 

0 0 I 

* 
* 

Included I Included 1 Included · 0 1 0 . : -- - _,. 

-r 
i 

* -~---.Q09 

N'A N'A 0 02 on: 

---
~il~.--· 
I 

I 
I i 

4 
----High Stand . -~?- ~--.NfA -I * 

I 
I O 04 0 03 
I 

-j- .• _ ~ 

8 

1 
f-

I 
I 

I 

140/200 270/360 356 • 102 • 35 
12 900 

3001450 14x4•1l 

N.B -A No. 2. 4 or 8 Hul:er with the addition of a Polisher becornEs 
Model No. 1. 3 or 7. The addition of a Polisher does not 
incre;i5e the hourly capacity. 

7 Polisher 

8 Low Stand 

8 High Stand 

BC Combine 

LEWIS C. GRANT LIMITED 
Specialists in Rice Mill MachinerJr 
DYSART FIFE SCOTLAND 

0 43 

0 27 

0 33 

1 29 

* 
N/A 

- -I-

i 
! 
I 

* . 0 07 ' (}'04 

N,A 0 03 0 02 

NIA * 003 OOJ 

I ; I i 
i Included I included Included i 0 1 O 
' I 

N 'A not available * no add1t1onal tonn~gc 

Poslill Code KY1 2UA Telerihone: Kirkci!ldy (0592) 51035/6 <::.ibles Douql;i, f'.1rh:<1ldy 



SOFRECO 
78. 

NOTE ON MOTORS FOR MILLS AND DEHULLERS 

This note is annexed to the oresent study because it does not concern 

directly the unit of production of mills and dehullers. sc~e of its 

basic information are taken from the study GCP/RAF/045 made by Mr K. V. 

VANEK whose study made for the F.A.O. {2nd report on August 1981 and 

June 1982), treats particularly the subject of power consumption of 
small mills and dehullers. 

In this study, tests give the following consumptions 

l) For mills : 

a) ~_e_!_ _m~_i ling 

I. 

Product 

I 
I 

I 

I 
Flow-rate 

Kg/h 
-------+ - --

Sorghum 

Mi 11 et 

b) Dry mil ling 

266 to 365 

278 to 301 

----------- ., 
Granulometry 

l, 13 to 1,40: 
i 

l , 19 to l , 281 

Power consumption i 

47 to 68 

52 to 61 



2) Fo:r dPhul l e:rs : 

a) FAQ type dehullcrs 

Product Fl Q\·:-r.-:te I Yield 
Kg/h I 

I 
Sorghum 204 I 78 

Mi 11 et 173 a 275 I 77 a 79 
I 

b) PRL/IDRC ty~e dehullers 

I 

Product Flo~-rate I Yield 
------~ - _K_g_{li___ --+---

Sorghum 

Mill et 

I 
300 I 

I 
I 

75 a 85 

Power consu~1tio~ 
KJ/l<g I 

I 
93 I 

77 a 89 I 
I 

I I 
IPo~er consu~ition I 
I KJ/kg . I 
I I 
I I 
I 63 I 
I I 
I I 

c) Tests on fe•.·! "Enr:leaerc:" tv;:ie dehullers 

Product 

Sorghu:n 

Mi 11 et 

Fl mi-rate 
Kg/h 

113 a 304 

115 a 230 

P . . I 
Vie lei o~er consu~~t1on1 

:<J/k~ I 
I 

69 a 73 102 a 145 I 
I 

64 a 71 loo a 119 I 
I 



SOFRECO 

CALCULATION AND CHOICE OF THE POWER FOR MOTOR FOR MILLS : 

On charts l -a and l-b, we shall take the ~ore unfavorable case 

corresponding to a consumption of 68 KJ/kg product. For a grinding 

mill of 200 kg/h flow-rate, power consumption will be 13.600 KJ/h, 

corresponding to a 3,7 kw effective power. Considering an yield of 

0,85 for the electrical motor and an utilization ratio of 0,8; the 

plant factor will be 0,68 a~d the installed capacity will be 

about 5,4 kw (7,3 HP). 

It is necessary to compare this installed capacity with the manufac­

turers' informations. 

I Speed RPM Flow-rate I Motor 
I I Kg/h I Horse Power 

80. 

I 
I 

t------ --·-··- ----+-~-- -- -----+----------! 
lsentall Superb I 600 227 /272 I 5 I 

I I I 
!Hunt 1 A I 550/650 180 I 4 a 5 I 
:Hunt 2 A I 550/650 270 I 6 a 7 I 

I I I 
IChampenois CLB I 500/1000 60/200 I 3,5 a 7 I 
I I I I 

We shall take : 

- Electric motor 1.500 RPM, 7 H.P. rating. 

Thermal engine 650/750 RPM, 10 H. P. rating. 

CHOICE OF THE POWER FOR MOTOR FOR DEHULLERS 

A ~arket stu~y for the next years should allow us to determine the 

most appropriate IDRC equipment. We think that the PRL Mini-dehuller 

with a 5 kg minimum flow-rate should be included in this choice. 



In this case, horse power rating, taking into consideration tests 

made in the Republic of MALI and the IDRC preconizations, could 

be : 

Electric motor 3 H.P. 

Thermal engine 5 H.P. 

CONCLUSIONS 

The range of horse power rating could be : 3 - 5 - 7 - 10 H.P.; 

81. 

3 and 7 H.P. for electric motors; 5 and 10 H.P. fur thermal engines. 

Generally, electric motors are the cheaper source of mecanical power, 

followed by diesel engines at low power load, 600 - 800 RPM, with 

water cooling and at last thermal engines at high power load with 

air cooling; Thermal engines last ~ess than the others (pratically 

the half). 

A thermal motor must work at 80 - 90° C to have a good yield and 

therefore a minimum fuel consumption. For that, it is necessary 

to work in continuous process, but, it requires a good organization 

of the miller. This disadvantage does not appear with electric motor, 

(the rating is fast). 

Presently, the choice of the type of motor is not a problem in the 

country because of the very small availability of electric power 

plants. 



32. 
Date~: 2i Dece~ber 1981 

~·-;:~~TEHMS OF RE?ER:slfCE 
=-· 

A. GeneTal Eackground Information 

Ei.llet and aorgh'll!!l are the staple food of the populations 

of Nigeria and Niger situated in the Sahel zone. The traditional 

tedious method of pounding the grain by women ~s still prevai~. 

~g. The study by UNIDO on millet and sorghum flour milling 

(project RAF/77/801) recommended the establishment of industrial 

I!lills for the specific production of millet and sorghum flour in 

selected urba.'11 centres. As a follow-up, a pre-feasibility study 

will be carried out shortlyJ also under the auspices of the 

Nigeria-Niger Joint Commission for Cooperation, on the setting 

up of three pilot mills, \ of which one in Niger and two in 

Nigeria. 

Simul. taneously, the UNIDO study mentioned above recognised 

the spontaneous trend ~f-replacing, ·i'n rural areas, the pounding -

of millet and sorghum by women,, by s!!lall village mil.ls with. a 

capacity of about 20 Kg per hour. 

The magnitude of ·the problem is highlighted by the fact 

that 90 per cent of .the popu.J.ation of Niger, and 70 to 80 per 
cent_ of the· population of.Nigeria, live in rural areas~ It is 

not conceivable to have them supplied b~ millet and sorghum 

semolina and f'lour from -- ·large industrial mills located in a 

sm~number of towns, due to lack of distribution channels 

and very -high - . transport costs. 

The recommended Village mills,· consisting of a diesel.engine 

and of a decorticator and a grinder, have a capacity which covers 

the-needs cf 300 to 500 families. Their technology must be 

ad.;pteC. to the speci±'ic properties of millet and sorghum .. 

. As .:far as the ·present status is concerned, between 20 a.rid 

30 per cent of the required quantity are already installed in 

Nigeria, whereas only a.few such installations exist in several 

larger towns in Niger, and none in villages. 

However, the small mills presently in use have been generally 

chosen in a haphazard way. They work in poor conditions and most 



I 
orterr the ~ajar part of the nutritional value of the r;r~in~ 

treate'.! g~ts destroyed which was 

old method of pounding b~.' ha!ld. 

not the case with the 

To satisfy the actu2.l need of the rural areas of Nigeria 

and Niger, :from 8,000 to 10,000 village mills ought to be intro­

duced throughout the two countries during this decade. ____ .. 

W-ith this very realistic target in view, it is desirable 

to co!isider setting up local manufacturing of village mills and to introduce 

therruse on a large scale in rural a:-eas throughout the region. 

It would contribute to the achievement of the following policy 

objectives declared in the national development plans of both 

member countries of the Nigeria-Niger Joint Commission for 

Cooperation: 

1 • Rural development through the establishment of small 

scale industrial units in rural commtmities; 

2. The creation of e~ployment in rural areas, thus putting 

brakes on the rural exodus and on the drift to urban 

areas (it is estimated that about 20,000 jobs may be 

created iii this w~ in this decade); 

3. The liberation of women :from the tedious job of poun­

ding, in favour of other productive activities; 

4. The introduction of e. technology appropriate -:for the 

specific conditions ot the· rural areas in the Sahel 

zone; 

5. The decentralization of industrial development genera­

ting importa'lt savings on storage end transport costs 

and contributing to the stabilization n:t prices; 

6. Foreign exchange savings by import substitution • 

. For all.those reasons, a pre-feasibi1ity study on manufac­

turing of village mill~ tor m111et and sorghum, covering the 

relevant telTitories of Niger and Nigeria, will be CaITied out 

on behalf of the Nigeria-Niger Joint Commission for Cooperation • 

•.• /3 



B. The Ai~ of th~ Project 

Tne ~i~ of the Eroject i~ a pre-feasibility study which 

;..-ill investigate the following me!.in issues: 

a) to survey the present situation in comparison with 

the assesB!!lent of the actual needs and the potential 

market for village mills; 

b) to recommend the appropriate type of grinder/decor­

ticators and of engines to be manufactured; 

c) to determine the production programme and capacity of 

the plant to be set up, the teclmology to be used, the 

appropriate distribution channels inc.luding promotio­

nal policies, and the organization of maintenance; 

d) to recommend the opti.mU!!l location of the plant; 

e) to determine the manpower requirements and the appro­

priate training schemes; and 

f) to make a thprough financial analysis of the project 

and its natioI!al socio-economic evaluation in respect 

of both co'!-liltries and o! strengthening their mutual 

cooperation. 

In case the fin.dings o! the pre-feasibility study are po­

sitive and its recommendations are ad.opted by the Council of 

·~linisters of the Nigeria-Niger Joint Commission ~or Cooperation, 

a full-fledged=--techno-ec~'~c feasibility study will. be under­

taken to be followed by the implementation of the project·. 

C. The Scone of Contracting Services 

The-contract work will consist of the following 
co.cponents: 

• .. ~ 

1. Market study covering Niger and ?figeria~ investigating 

in particular: 

a) the prese~t supply (sources, costs, problems of 

maintenance, operational efficiency); 

b) the needs and the potentieJ. market within tre next 

ten years, including replacemP.nt and spare p2rts; 



85. 

c) the export potential to neignoouring countries if 

any (a rough estimate only). 

2. Tech.."'lolog: 

This item will contain: 

a) a recommendation concerning the most appropriate 

type of grind.ers/decorticators speci.:fically designed 

for millet and sorgb.U!!l, after evaluating, among 

others, the technology ~eveloped by the Interna­

tional Development Res~arch Centre of ottawa, Canada 

and tested in Nigeria in 1978; 

b) an :i!l.dication on the capacity, the simplicity of 

construction and. of maintenance, the production 

costs and the operating costs o:f the selected type, 

in comparison with the other existing and investi­

gated types; 

c) a recommendation on the type of engine best suited 

:-~:to run the selected grinder/decorticator; after consider­
ing alternativ~ P?Wer sources such as diesel and electric motors and annual and wind-
powered transm:i,Sjs1on svstem~ ·nd·· t · th t f t t th 

UJ a reco.LUWe a ion on e ype o can rac an e 
-.·; -

transfer of technology to be concluded by the pros-

. -. pective investor. 

3~ Production uroaamme 

Thi~_item will contain: 

a) :. an investigation on the possibility and desirabi­

· ... · lity of combining the :production of grinder/decor-

,.- _ticators with other f OUlld.ry products such as ground­

nut decorticators or ce::itri:fu.gal pumps for ir.riga­

tion :purposes, the latter in vie'W' of the lar-ge irri­

gation programmes planned by both Gouvernments; 

b) an assessment of the feasibility of manufacturing 

diesel eDgaines to complement the grinder/decorti­

cator ei~her in some a1ready existing plant, if' any, 

or in a plant to be set up; this again whether as 

a separate tmit or as a component of the plant 

which will manuf'acture the village mills; 

Ir 



c) a recorr:mendation on the exact products ~ be 

manufactured a.."'1.d on their respective qu-~~itie3 

and properties; 

86. 

d) the identification of potential manui'ac~-ers 1if 

~ · any, or the recoI:l.!D.endat ion to set up a n._1 plant. 

4 ~ Material inuut s 
.. -

_,__ .A. detailed description will be given of the ;=Puts of 

raw materials; intermediate goods and energy required 

· for the recommended production programme, 2~ whether 

they may be of local provenance ' or would bzi'e to te 

imported. An indication of the costs will be give:i in 

each case. A realistic: manufacturing progr2IllI!le s!:c---~ be develo;ied. 
f~ p. gradual switc:: from ass~Ir?oly of bcu6~.t - in cc~-:::ients to 

5. Plant ·cauacity and technologv manufacturing co::;xinents. 

This item-will contain: 

a) ·a determination of whether the plant should operate 

in one shift or in more shifts; 

b) a rough lay-out of the proposed equipment 2.Ild an 

estimate of its investment cost; 

c·'f .: a rough lay-out ~f the civil engineering vorks and . 
an estimate of its investment cost; 

d) a sche<;µJ.e of. the plant organization and Z!l esti­

mate .of the operating costs. 

6. Man"Oower 

An assessment wil.1 be given of. the manpower requirements 

by categories and shifts, o! the l.abour costs, as well 

as o! the training requi.re!!lent'a. 

7 ~ Location and site 

Sever31 alternative locations wi1.1 be investi@ted, 

particularl.y an the basis o! a comparative 2!12!.ysis of 

the suitabiJ.1ty o! potential existing manuf~ers if· 
any, of the transport costs o! the inputs am ao:tputs, 

of the available int:rastructure incJ. uding utn i±ies 

(supply of fuel, power and water), and of th? 
,, 
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• 

availability of labour. A firm recommendation will be 

made on the most advantageous location and site. 

8. Imnlementation schedulin" and costs 

A tentative time schedule for the implementation of 

the project will be provided, as well as the costing 

of its individual phases. 

9. Harketing and promotion 

liter an assessment of the present status anJ. of the 

specific requirements of the project, recommendations 

will be made: 

a) on the distribution channels appropriate for 

getting the products to the villages throughout 

the whole region; 

b) on the organization of maintenance and after-sale 

services; 

c) on the promotional measures to be ad.opted by the . . 
two Governments on their respective territories, 

such as·extension services, specific credit faci­

lities -and other measures ·conducive to the 

broadest._ implantation of village mills throughout 

the rural areas; 

'd 7 • 

d) on specific measures such e.s waiving of custom du­

ties, to be adopted jointly by the two GoveI"Il!Ilents. 

1 O~ Financial analvsie 

This item liill contain: 

a) a detailed·determina.tion of the investment costs, 

including working capi taJ. · and pre-investment costs; 

b) a recommendation on the financing of the project; 

c) an estimate o! the production costs; 

d) an estima~e of the sales revenues; 

e) projected cash flow pro~it and low account and balance sheet tables 

f) a global financial evaluation of the project, in-



1~1 : .l::~:~:~-~trio..l :\?t.!.:;i ":J:: .... :;,: ~·,::~!: ,-, 
:·:H· :::o:--_:.;-_:_l t.l'.1G ?1rr7i::; c1ves fuller det<l.~L~ <: ;)ci::ts 1 - 10 above, a."'ld s~:ould ':J-J 

• •', 1 • , '• l .. .., ,\r . - :··· .... -"' _, .. 

f:::llowed. 
11. Nation~l ec:onomic evaluation 88. 

The project Will be evaluated from the points of view 

of its national economic end social profitab;l ity in 

respect of both countries, and of strengthening their 

nutual cooperation. 

D. General T;me Schedule 

The Contractor w1ll keep the following time schedule: 

(i) The Team Leader will visit UNffiO for briefing 

withi.."1 two weeks after the signature of the 

contract. 

(ii) The Contractor's personnel will arrive in the project 

area within two weeks after the Team Leader's brie­

fing. 

(iii) The work in the project area will be implemented in 

approximately two months, representing about four 

man/months. 

(iv) -. · At the end of the work in the project area, the 

Contractor's team wil.1 make a preliminary oral re­

port on th:_~r main findings and conclusions to the 

Secretary.;...General of the Nigeria-Niger Joint Com-

mission. f ~I: ~ooperation • 
. .... · .. . :-~-:: . 

. (v) On the return· from the project area, the Team Leader 

nil visit :~llNIDO :for debriefing. 
·--~~~:~· - . . . 

(vi) .,.,The Contractor will.· submit the Draft Filial Report 

to UNIDO within six weeks at the latest, after the 

return of his team from the project area~ 

-(vii) UNIDO shall comment on the Draf"t Final Report within 

two weeks thereafter. 

(viii) UNIDO she.J.l receive the Final Report within one 

month after having sent its comments. 

E. Personnel in the Fierd 

The Contractor's team. in the field will consist of at least two 

specialists, viz., a mechanical. engineer with a large experience 

in establishing and/or operating foundries or mechanical shops; 
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I 

and an industrial economist with e;q>erience in market .:;tud ies 

and financial analysis of projects. Both should have a practic<U 

knowledge of developing countries. The Nigeria-Nieer Joint 

Commission for Cooperation wi.l.l arrang~ for the Contractor's 

team the required contacts with and available information from, 

the relevant nation.al and local authorities and institutions, 

as well as inte:rnational organizations working on related tech­

nical ·assistance projects in the area. 

F. L21@age Requirements 

The working languages of the Contractor's field personnel 

will be English and French. They should have a full knowledge of 

at least onP. of those languages and the capacity to work in the 

other language. 

G. Renorts 

The Contractor will submit to illrIDO, in l.ine with the 

time schedule indicated under D. above, a Draft Final Report in 

E gl · h F h · ten ( 1 o) · t f hi h t . n is ~ renc , in........ copies QU o w c wo copi:es 

for the Nigeria-Niger Joint Commission; and the Final Report 

in English and French, inAtt.yJ'~~~)copies, out of w~ch the 
. ' 

·Nigeria-Niger Joint C~~~1ssion for Cooperation Wi.1.1 require 

to obtain 35 qopie~ in,· each of the two l.angu.ages. 

.. ·,. 

- - oOo ... - - -

- · ... :- .. 
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